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(57) Abstract 

A process for producing a titanium oxide (TiOj Jtin oxide (SnOj ) composite sol, a titanium oxide (TiOj )/zirconium oxide (ZiOj )/tin 
oxide (SnOi) composite sol, and a titanium oxide Cri02)/cerium oxide (Ce02)/tin oxide (SnO,) composite sol; a coating con^sition 
containing any of the composite sols and used for forming a coating film exceUent in marring resistance, sur&ce hardness; wearing 
resistance, transparency, heat resistance, light resistance, wealfaerability, and water resi^ance on optical membos such as lenses for glasses 
or cameras, automotive windowpanes, or optical filters for liquid-aystal displays, plasma displays, etc.; and optical members having a cured 
film of the coating composition on the sur&oes. 
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*Klgl!8ttx Kflsf^^ V (T i Oa ) -K-fbxyC (s n 0, ) ^^y'-'K Kfl; 
f-^ y (T i Oa ) -»flis^^3*<'i. (Z r Oa) -Wlit^:< (S n Oa ) «^ 
St^K-lbf-^ > (T i Oa ) -Kft-k 'J (C e Oa) -R-lbxX (S n 

Oa ) ^^y'-'KDSxi:5!£cii-r-So 
*Billl9 1?» ^ n -5 «#y*>'i' tty 7 ;^ 7 :^ u > 7 -f a ^ .7' ? x -^^ , 

^LTBSai^yi^x jK^x^f ^ T^w^f 

mmm^ mi^^. m^^-s mm^s fir;ic&(cfin^3<-T^ 
ttl©y*^*<fflv^&nTV^So 

«ll^tf«l*4bHa 6 3- 3 7 1 4 2^^&fflk:tts 1~ 3 0 0 n m(DW.=f^^^t^ 
AU Ti^ Zr.Sn. S b*^^,atftl-5 1 iiJei±©^JiK'(b%l*> fe» 

flt^¥4 - 2 7 1 6 8^^«fc{±> lt?S5 0 ninJHT©&?*^^5«Satt 
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«F^¥ 5 - 2 9 3 6 S^^^Kittx TKlPS-fb^^ vao^^fiiS'fb-fe 'J '>acd^ 

4#I8¥ 2 - 1 7 8 2 1 9^^fflRCf1#^sp4_4 545 s^^^fca, 

±E5felTS^te(c:*>v^T. iHf^^BB 6 3- 3 7 1 4 2^^iliB«® 1~ 3 0 0 nm 
A K Tix Zfx Siix S b ^Eco^gS-fbtKOfi^ttx 

T?-g?J&?S* 2 0 n mJglTs Jif * t < ttl 5 n inJaTJC-r-StJ}S*<*5*<N ^ 

1*^¥4- 4 5 4 5 3^4^fflx #ii3|Z 2- 1 7 8 2 1 O^I^St/Sifl^^isp 5_ 
2 9 3 6 3^^&a£«©y^*ffluyi:«^l::tt, H-fb^^ i'K^!>S©e'fb»-«»K 

b^fe*3qj«!T»* seSfcSiPLyte'fba^K'fb-fe U A©A:*s •€-nt>yOi'g 
ty5:«f4^5F4 - 2 7 1 6 8^^Se«©iteil»»>lbf-^' y-eflsxx'y'A.tt1fi 

^flss-ti-s^jftu: 1 0 0'CJK±©*j8i^!ia!*<^prxd:<c Ox c©yt»aaH«c~9: 
a«»***mL^5»nsv'-«'©si!gtt*<iFt < «T-rs®-r»t l < ncv^o 
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c©3-7--( y^Mii. mmm^i<-^^•^^tti\^, MKmtggHBs 3-11133 

©«CSliS*tiy!:Uy>:i4®^sp*<»l. 5 Ot?*»)x **5x^y:;C©®«f$© 
1. 5 2l-ib-«rigv^ci*N^x ia«ffluyx©^^ttMb©Ji;^*<iit- i v»^Ba 
S*<*So/t©ySJ6K:ifi^> i^if^wy^'j a-^ufxT «j a.* - h J: «J 

]i«f*©«v^*>'^-©iifis*<i4J6 5»nTv^«o *n&©»jaiff*«iiS3»i4tt«8 

«FiiBa 5 5- 1 3 7 4 7^4gi«. 1*IB»a 5 6- 1 6 6 2 1 4^5bffl. 
ua 5 7- 2 3 6 1 l#4^fflx l^igflBS 7- 5 4 9 0 I^&Sn 1*111185 9-13 

3 2 11 ^^m. ^mm 6 o - 1 9 9 o 1 6 ^^m. ^mm 64-54021^ 
±a©gja«r*mBi«i4*fflv^fciSJa5fsp^^/xc*itTx ^mms 2-15 

1 8 0 m^m^f^mm 63-27568 2^^^t:\U S b^T i ©^gft'fb 

sjtts -ton-T-i >2?'Sl©^?Bt®^k^cJ;oT^^»n5ll*<^^^a^•5lfetx 
s»i»±iei (j^#'fa»9e»K:s-:f<«f«ii^«)»is©#ji«ii]e[;&%&«i;5) 

4» ^ O /to 

3 



W098/392S3 PCT/JP!MM)0768 

il5< «:i^iv^9B3S*<ifeSo 

n d= 1. 5 4- 1. 7 0®i5l>)aSf^*'e-r«jl!Ja«f^«l|g« 

*SI819l±x ia^«tt. KSE^tt. Rli^ft. 

Hiitttx ^feft^ santtx iSTkft. ii&iiatt^Kffn/tT'?;^^^ ^ffln-x-f 

«. ttfc. *IIIBI8tt. iaiHttx T 

fi6gg©a^ 

2 «!: LT. TIB ( a ) XSn (b) IgRCK (c) : 
(a) : iaK'(b*^7KRCX^Jl:^X«-^ 2 ~ 3© H aO a/ S n *^ujtlw«^ 

at S n OaK:«6S[tT0. 25~10©TiOa/Sn Oa^-w^itt^ T i Oai S 

4 
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(b) : (a) IgrS&nfcf^^ >-xX©iaSttl&*S«* 0. 1-10 0 
I^H*^»tT5 0~ 1 0 OTC©jaK-pff^LT»^b^^ y-R-fb^^x-lt^nxi^ K 

(c) : ih) xm-V^&Lt:mit^^ >-mity^y>:m'^ou^ V<Dm^i^y^y 

*fe©*^4iLrN TE (a • ) XS^ (b ' ) IgRC^ (c ' ) : 
(a') : ji«^b*StS*RC^^K;^X*x 2- 3©HaOa/S n^^i/JtJcfiS^t 

Oal-iftSitTO. 0 5-1. 0® Z r Oa/T i 0 a^-'i'lts 0. 2 5~10®T 
i Oa/ (Z r Oa+S n 0 a) ^-'I'iktx T i O ax Z r OaROfS n OaJcfiSSEL 

*&l«-r-5Xiex 

(b*) : (a • ) X8-C#5>ny£^^ v-s?^3-!>A-xXoiaSttia*« 
«t*0. 1-10 0I^S*^t*T 5 0- 1 0 0'C©SffiT?«^LTKfl:^^ i'-K 

(c •) : (b ') XST4jRL/!:»-(b^^ >'-«'(bi?-'»'3*!>A-e-fbxX« 
^3n.f K©fi^ftx7 tj - + ©«»®*l^*-?-5X8. J:*)JSfesefl;^^ y- 
S^b 5? 3 ^ i> - Kflsx xii^*tt y*^©Sii^r T ib •& o 

'fb*^®#ffiTlc*ftJift4»TRI5*-tt-<5K^^^ i^-Kfli-fe 'J A-K'(b:i^:5C 

titm^metLX. TS (a - ) XSx (b" ) XgROf (c" ) Xg: 
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(a") : aiKfliTK^TKRC^ifeBxX*^ 2 ~ 3® H aO »/ S n *-'utkK«^ t 

y«^> * ^»A|K^S0fX7rifi^*<T i Oa> C e OaRCKS n OafclftJILT 
0. 0 1~0. 5©C e Oa/T i 0,*-»uH:> 0. 2 5 ~ 1 0 <DT i O a/ (C e 
Oa+S n Oa) ^e/ultt^ T i Oa^ C e OaSl/S n 0 aJC^^ L ytiafiS[)&< 5 

(b» ) : (a" ) X8T?»&nfcf-^ V--fe'J <rA-;^3C(0iaSttift*igaE* 
0. 1-10 Oi^ffl*^»tr 5 0-10 0"C©iiKT«^tT»'(b^j^ >-Kfli-fe 

(c") : (b" ) Xe-e^J^LAiS'fb^i^ >-e^b-fe 'j •> A-e-(bxX^^3 

*B^4fS«!9ttS«^7^:LT^ TIB (A) jS^RO^ (B) J^S^ : 

(A) : (I) 

(R ») a (R») bS i (0R») 4-(a*b) ( I ) 

■efioS i -Clfe^KJ:*)^>f^lS?iitS^LTl.»«4>©T*iJx R »ttM^ft 1 

ti-PnOx K Xtt2©3g»T*ON a + b(40> K Xtt2©SaTife«o ) 
ROf. (II) 

C (R*) cS i (OX) 3-c) aY (II) 

(fflUx R*\tmm^i-'5(orA''¥Jum^^L^ x{4it*ai-4©T/P+-«'S 

XttT-y^pS^^Ls Ytt;« f-i/yS3Z.l4^^a 2~ 2 0 ©T-»i/+ u yg^^ Lx 

(B) m^: 2-2 0 nm©-»i«L?^S*Wr*«'lb^^ i'-e'lb:^Xi|^3i« 
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*ii^5l6««ttSI*^8t LT. ±B (A) OL^RtfTB (B ' ) 
(B' ) 2-2 0 nm©-JRtt?g*^-#-*IHI:^^ y-Kfl;':?-'i'3^'> 

*fii^65IIBttl»*^9t LTx ±a (A) JK^RtfTE (B" ) : 
(B" ) : 2~ 2 0 n mOD-jJiffiL^S^'^^ Si^-lb^ v-Kft-b 'i 

/r©«^D□*^t»^^l^^c:Xtt55l:lcjSip•t-5o (a) I8©^SttiS*^?8[. RCX 
jaTlcfiK (b) Xie©e'fbf-^ y-KflixXil^3P'f K©JSm»*#t?X7 

7 



W09«^253 PCr/JP98A)0768 

as6»K:»tTi/3~i/3 0fiasB**n€'n^iRtTx ^^:/m7kfsm^ 

®jie'(b7k^*©SJl0t **ilcgl< ^®j^;^*©«ln-€- LT 2~ 2 03^S5JS*ft 
•5-il©IS*x 3~ 3 Oil«IOiS-r^1iiJjSJP®^ffi*<^»f ail 
^b*^*RcKsfeBxX©»J)n-r-«i^fiSffiK:«UT l/3~ 1/3 OfiSfflJ* 

*©as2lP*LT2~2 0»lfflRfi>*^f'5-a©Ig*x 3-3 0 011 ») iS-r^^fd 
SlQ©;5Sfc^tf t.tiSo c©^. ?0»i){c^S©iiii'|b7K3g'&Ktt©^i? vitTk 
»»[CJ)n;lN cnic^gxX^liD;tSiiil8'lb7k*®;*:8B^*<Ki5©?(JJWfc^» 
LT 1 1 i'3aie'(b7K^©fi;^7E t ^jii{'(k;ic^©^j$PSl&aiS»iSI5©yt 
ibmfk-Ct>*>»t L < ttV^o HaOa/S n*^i/it*<3*d>Li8;tTt>RJ5ttnIii 
■e*«*<x :^*iKJ8;t5Cii4±SSft*^5.»*L< ttl^o H ,0 ,/ S n *-»pJ± 

*< 2 ^m-p am^^F^^tu s l < « v^„ aK4b*^7k ^sx xos 
4- 1 0«fKx »* L < ti 0. 4- 5«fra**^^^T«^^■^•«ci*<aJ*«o c© 

mmm^ii< o . 4 «riajaTTttfgfftRis*<« t < a v f a - ^u*<aj*<£ < « o x 

tyi:7^Sl6©^PIxX;&<jS#Lg< t< «:V^„ t^x 1 OI^@£l± 

•rt>SV>*<fi»«Tl4ttV^©T»* t < ttV^o 

^*iHb^^ y (T i Oa) ire-lb^X (S n Oa) KlglSLLytT i 0 a/ S n 0 a 
*^»'H:*<0. 2 5- 1 Ox »*L< ttO. 4~4. 0 t ^«^*<W3l5«o c©* 
^Jt*< 0. 2 55R}«Tt>^^ >-xX©<&Sttlfi*»»[*#lRT*«*<x ^^'i' 
^_r*;*-i/©*^Jt*<<STt3n>f K*<*j«t^-r<x t^JS^r^fefiTf-* 
^AJf*t<ttV^o tfcx c©*^i/H:*< 1 0 *ja;tTt>^:J' :^-:^X©JaSttJS 

Cti*fflV>TSiiLytK4bf-^ i^-K'lbxX^^y'-'P© 
ll^8lwJ:«Sgfe©Jttftja«*<fiT-r'5fcJi>0*L< ttl^o (a) X8©^^y 
-xX©iaSttja7k«ffi*© (Ti Oa+SnOa) Clft3i[Lytlft«Ktt5~5 0 

8 
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(4 3 0- 9 if*L< t4 4 0-8 5 t-efi-^^n -So jaS^bTk^i^MxXi 

^*<*]^c L T 1 1 ^ ^ »6ii? * L < /2 V^<. 

(b) ligtfttx (a) ig-p^&n/tf^^ >-^^x©iasttJa*iP7k3^»-r 

(b) IgfcfcVxTf^^ >-xX©iaStta*««[ttx (TiOa) t 

Kflsx;*: (S n Oa) iclilSCtfciaaS (T i Oa+S n Oa) *<2~ 1 5Sa96C 

i^o *fe 1 5aa9(>*ja;t««t>niiiTife«*<x *!iSA<^< . iti*tc< < nstjx 

(b) I8lC:feV^TlD*^»©fiK»4 5 0~ 1 0 Ot;©Sffi*<»* LV^. 5 0 

*M^TffoTt> J:V^*<. h ^ u-y<St'©!|#acft*^®S^§A<ikJSitt 

e^b^^ >-K'(b:i^^*il^y'-rt'©aiatt*<«T^<5fci6lc»* L < tt v^o 
(b) Igfc:fel>TjP2K^j»Jcl!-r'5l^rattO. 1~ 1 0 OI^SI*<Jf * LV^. 

9 
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iif*t<ttVXo C© (b) XecjcO^^n-SR-lkf^^ y-»'(k5^:^ig^3n'f 
Ktt?©-9Jti?Stt 2~ 2 0 n m T*«o 

(c) Igtts (b) Xgi?»?>*x/tK'fb^^ ^^-S-flSxX^^a a ^ K©Jg 

*tSCtJcJ:»)ft^h^^ i'-»'(b5^:^«^3xi>f KI8t^*<-(Jjtit?lc-i£V^«3S 

#3©Sj|#S«^tri@^(ilS^&ii-*£7K-*ffi^tt3i©ll Oil L (c 

(c) IS^fixa-lkf-^ y-K'lb;^Xtt^*tty';i.*<»&n-5o C© (c) 
Ili7?»&ti«y*^i'+©Sflsf-^ v-R-lbxjCffi^an >f KtiL?©-9;|it?Stt 

tg^3n>f K3K?©itS-e*»)x m«»aT?aBS-r«Ci:*<tti3fe-6o C©-»[ 
lft?S*<2nin5fe}«i?jfeSt. Ctl^fflVxTSiS t^R-fb^^ >-«ftxXlg^ 

y*-^©«iffi*<is< ttOx w*tt%iSTi-«©T»*u< ttvxo tft-d^n^mif< 

2 0 ninJBl±©«^ttx cn%ffl^xT«ieiL/£K'fb^^ ^-K-lb:^ >r«^y*/i'© 

*sm2iii§8© (a •) leTtgffl^ti'Sf^rJ' LTttEg^^b^i^ y> m 
K^^Vx ffi®^^ >^*<t&»f &n«o cne»©^^ vJin4;jc«i8[-efflv^5^*< 

•:;^i/r7-'>A^©:i-^->il«Si^-'»'3^^;A^Xtt;*-+5'i1fB!5?<'P3-'>A^® 
+ W«K -'^ 3 - f *<^tf 5» n 5 o 

(a •) xig^Jffiffl*n5^s;^xtt©5^^«x^4^^t^^•^?fflv^«^:^:*<aJ3l5«. 

1 0 
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i£T?^?)n«o (a •) IgOJaSttia7k«}«N RC^JHTC«i< (b •) Ig© 
i*+ >-:?/i.3^<;Aia©S^ft7K«f*K*u:jSjDf So J:?»ifL<l±x Mft* 

**Rof^jsxx©siiof-!iS^fiaffljc5^tT i/3~ 1/3 oaaaj**ti 

7K©SJint> ■e*Uc«l<^®xX©SlP-eLT2~2 0^SSJ5*iT-5-il©X 
8«x 3~3 OilCIO£t-j^«&io©B^^;&<^t/&ns. t/^x M'lb7K%;^S 

c^^Sxx©jsjnf '^s^ssffic^tT 1/3- 1/3 oa«aiJ*-tti«'n^ 

iRLTx >'Jai::i-+ >5?-«'n-^rAJa©S^%*^«'v©^|gxX©S2ini> 
<€-tilca<iiS^b*^7KO«Jn-t LT2~ 2 0^ffl5l5*ft9-ii®XS*s 3 

C©i^lCx I0)6ic^fi©3ait'fb;jcm«i!1!^©f-^ vig^ ^/i^a Alft 
©fi^l9;jc»»ticlD;tN cti<c^iSx;C«fti;t« ^iiill{^b;lc^©;A:fflf^;^SJo© 
ic^g? t T L t vx ji»^:j(||© ji;&<:f £ t > t ^iiiK^7K^©^«PSl&tt|g 

1 1 



W09809253 PCr/JP98A»768 

S.ISii'Sim-cibm. :kmKimA.^z. tii±Bm!SHi^i<>»^L < il\^o Had,/ 
S n*^tt:*<2jlcJllTttK'(b:f:3E^i:tt«yi:i6»t L < U\^o aiS-ftl^ilzki^ 
ia;^^*©jSlinl^ra.tt. m^i\t^^ AJa<D-^if*-»p»-e 1 

*^i'*<«#f SS^%7k«Sf«[*fflv^^®^i;:> 0. 4~ 1 Ol^fflx »t L < li 0. 

g< tt«fci6»4 L < «v^o 1 0l§lfflJa±T*>^v^*<SSFfi?n?ttV>fcJ6» 

^VlK^^ i>-'»'3-!>A]g^RC^xX)K^*l8fl:^^ >' (TiOa) X »'(ki^-'»'3 
A (Z r Oa) Rc;»fl:xX (S n Oa) JcJUmUfc Z r Oa/T i Oa*-'Wifc 
*<0. 05-1. ON»*L<ttO. 1~0. 5-C*S« *ytx T i Oa/ (Z r 
Oa+SnOa) *-«'ib*<0. 2 5~ 1 Ox * L < tt 0 . 4~4. OTJJfeSo 
T i Oa/ (Z r Oa+S n Oa) *^PifcA<0. 2 55fe}i|-Ct>^:^ y-i^^un^'^ 

A-xXoiaStti&7kSffl[4'© (T i 0 a+ Z r 0 a+ S n 0 

(a •) IglCfeV^T*ttJi«:*T?©x ^;?yigx ^ 
IS;^X^ RCX®»'fb*^7k©5lSJ4x SO-gSt;^ JFtL<{4 40~85t:-z? 

^t>n«. il»^b7k^^^ll;^x^:©gi&ail{^g]&T;&'5/ti6§i$|{i&]S^y£0x 

1 2 
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(b • ) (a * ) Xg-p^?»n/£f-^ y-i;^i/3^i>A-xX©l|[ 

^3n>f K<0««{**#«X8-CJb«o (b*) Xgfc*JV^T^^ ^'-S^/wn^- 
i^A-xXiOttSttlft^igKttx (Ti Oa) . KflS'^-'t'n^^^-i. (Z 
r 0,) . RC^KflSxX (S n Oa) K:«l[Lfc«»K (T i 0 a+ Z r 0 a+ S n 
Oa) 2- 1 5BS9dl-SS-rs^*<»* tl^e 2SS965fc}6jTfeRlilT*« 

2iD7ic^j$P«lT^c:^:«<m3lE2. ±e<D4&ll1i«!S»«!l;t(jrx ;jC»^:^h V^Ax 
^K-fb* 'J i> r Rc)f*f--«'T 5 n -y^ tour $ v 

yo t•^^T $ y^(OT>'l'+-n'T $ h »j y —jut $ y^CDT-'U* / — v'PT 

(b • ) Xgt^3V^Tl)P*^»©fiKtt5 0-1 0 O'CoaK**^* tv»o 5 
0"C^jfSTfcJ:l»*<JP*^»K:l^lffl*<«*^»3-rtf«fcJ6K:iif*L< ttv^o 10 0 

«ll'(b^^v-»'|bJ^-'i'3-'>-fc.-»'fb:^Xt|^yOi/©ai5ltt*<fiT-r«A:i6lc 

(b • ) xe(c*JV^TlBl*^»k:f!-r«I^SttO. 1-1 0 Ol^ffil*<»* tv^o 
0. miHjKJSS-etti)n7K^»*<:f3c^itt»3if*L< ttv>o tfclOO«pra*a 

»tU<ttU„ C© (b •) XSfcJ:0#&ti-5»^k^^ :/-K'lbi?-'i'3~t»A 
-K-fbxXIfi^nn-f KiK?©— 9j«t?att2~2 0 nm {± / / - Y n^) 

1 3 
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(c •) XSttx (b') xmvn^tiitMHt^fi y-m{tifjua^t;J'<-m 
i^^fa - A -Kflj;^ n n ^ K«L^ *<-i5?)&^ CifiV^^^ffiT^ft L A: V/i' 

5;^i.3*i>A-efl;:^:^*1g^yOu©«iK*<ii5< ttU. iB7Kftt>ffiT-r«©Tjf* 
v-«'lbi?-«'3*'>A-»-|b;^>:«-&y*^©a!«ft*<<ST-r«iii6K:»* t 

(a - ) xg7?fi!ffl*n«^axxtta^jKxttti«Tfflv^sct*<w*«o 

1 4 
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^ if ^/JS*»fflEt-feU suffix 5^^?:^^ 
s:;&ffi-e^?»n5« (a" ) ie©iiisttia*«JB[^ aofjaTicjBK (b - ) x 

iiiSft7K*7k<fc^]g:^:^*®H20a/S n tt 2 ~ 3 L oo^ yJS 

)i:^X(DS2)n"^--«*^aaajii:«tT 1/3- 1/3 ofififflj^^n-pn^iRt 

<^IIxX©»Jp<-tT2~2 0^SIRl5*ff"3-il©Ig*> 3-3 0@»«) 
iI-t^S«JSJ)n©:?j£*<^»f ?»nSo t^Sx ae>(b*^7kRc^sfeS;^x©sjD-r-j 

i^ssauic^^LT 1/3- 1/3 Qmmmi^n^ti^iRLx. >^t-t 
•J !>Aj3©s^«i;ic»«['v©^pi>^x©^Ai^. •(nica< jaii^7i(S7K©^jiD 

*tT2~2 0^raKlS*^T'5-il©Xg*x 3~3 0 011 »>ig-^-»SiJasiP©:J5 

c:©l^K^ ?0>i>K:^fi©aSfl;7k^*ett©^if yjat-fe u '> A<&©s^ift)7K 

LXLt <r'2S»'(b7K^©S;&<:f:£ t y^ii»^;4(^©^jl¥£i5ai&llliSIB©y^ 
to/ilft-e* L < ttV>o H aO a/S n *^th*< 3 Lffl^TfeHiSttRllE 
'?««;»<x ^<eK:tt>tSc^a±£9A;b^&}^ft t< ttV^. HaOa/Sn^^ti: 
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0. 4~1 0«rra^ Jif*L< ttO. 4~5l^ra**^»*T 

(a" ) X8Ci3l^Tfed6-r«^^ y--^ 'J <^A-:^^©JaStt«ttx 
jSc^x -b U <rA«^aotxXtf5^*eft^^ y (T i Oa) N SflS-feU^'-*. {Ce 
Oa) ROfS-fbxX (S n Oa) icftSttfcC e Oa/T i Oa*-'^J±*<0. 0 1- 
0. 5N»*t<t4 0. 0 5- 0. 5-P*So T i Oa/ (C e Oa+S n 

Oa) 0. 25~10NJif*t<ttO. 4-4. OTife-So 

T i Oa/ (C e Oa+S n 0 a) *^»'U:*<0. 2 SjlcSiTfcf-^ v--fe9 -^a- 

«a5fe©«l«Sam*<«Tf L < «vx. (a" ) Xg©^^y--fe9 

^i.-::^X<omm^^ykmm^(0 (TI Oa+CeOa+SnOa) lcSl£[L/bl&a 

< < <£ »3 X 5Ji5*<:f "5 J6 1 jf * L < ^ v^o 

(a" ) Xgfc*iV^Tx TKftjK**'^©^^ -fe 9 '^a^Sn ^llxxac; 
a»'fb7k^*©KJ5tt. 3 0~9 5"Cx Jf* t< J4 4 0-8 5*CTlTt)n«. ii 

ii^m<oi^mBLjBi>mf^^&^ c:©£^i&«>%fi!kK{5i7«s^i6fi[]Si^©ae=> 

a" ) IgTfi:^«3n>r K&?*<&jfiLTt*'5fe»i)i8F* t < ttV^, 

1 6 
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(b- ) Xg-Cttx (a - ) XgT^?.nfc^^ y--fe 'J <^A-:;^X©iaStt 

K(DS«(t:*»«Igl?*«o (b- ) XgfciSl^Tf-^ 9 T>A-:;^X© 

iasttia*«?8itt> mit^^ y (t i o,) . m^-^ (c e o . Rofs 

-(kxX (S n Oa) fcft^tfeiaSS (TiOa+CeOa+SnOa) *<2~15 

<Dr-«'+-«'T $ ^x h 'J / -^UT $ yt?©T-»l/* / -/l/T $ ^x 2iOfiS4» 

(b" ) I8CfcvxTjP7k^»©fiKtt 5 0~ 1 0 0 t:©SS*<»* ti^o 5 
0"C5fcJ«-Ct> J: v>*<2)D*^<»K:I^S*<Sg*Ni5^g'«fc L < ttv>o 10 0 
t*aiTtf oTfc J:V>*<x h ^ l^-7*<i:i*©4#atJ5:*rft«iaM*<<JfSi: 
ttOx *fc*»«ia!lwJ:?)&jRLy£3n>f K©r9Ug^»*<9ftHKitt Ox ^^.tl 

«»fl5f^^ v-s-fc-b u '>-t-K'(b5^xffi^yA'©a!5att*<<KT-i-«^»6c»* 

(b- ) XgK:i>^^TlP7K^)B^c^■r«I^0^iO. 1-1 0 0^^*<»*Lv^o 

0. ii^ra*siTttjD*^^j»*<:f^^^ttt»j»*L<ttv^o *yt 1 0 oi^s«a 

»tL<l£\^o C© (b" ) XSCiiJS&nSIHbf-^ v-SflS-fe'i !>A-K 
^bxX^|^^^>^ Kl|t?©--3?«[?Stt2~2 0 nm (i-/ h a^) T7*So 

(c" ) xsttx (b» ) xm-cmH>tifimi\:,9^ y-mit± ^^-mit^ 

1 7 



wo 9809253 PCT/JF98A)0768 

ti«o CCD (c" ) ie77^&ti«y*^i'4»©e'Jbf-^ v-S-lb-fe U f A-Kfl::;^ 
ffl>*lc:^j8IL^I^© HBcDe-lb^i^ v-K^b-fe 'J A-ffi-fbx n >f Ktt 

?S*<2 0 n inJH±©«^ttx dti^fflV^TSfiLfcR-fb^^ :^-»fl;-fe U !>i^ 
(d) . (d • ) RCX (d" ) XiSi tr. (c) . (c • ) &C)f (c" ) X 

(d) . (d •) ROf (d" ) XgC:fctt«Pi>f*y5E«lttm)SOl^>f ^^^3? 
^'f ;i-'^3E8ISfii'&^«U/t* vAK^^TKttv^i'^aSEtSClilcJiOSai- 
«rffii*<»«tv^o (d) s id slks id' ) xm-Tum^ *>stiSti&m(Dm 

*<ffl*«, (d) X (d • ) ROf (d" ) XgU:i3V^TfflV^^n«iaSttttSt 
LTttW»Jag*<ji?t L < N «iJ;ttf*^^T $ n -^n h'jur $ y ^ 
n ejur 5 Vtt t*®T-'l' + >'PT $ ^x h ij Ji:? y -juT I yfiEor>\'i3 J -n^ 
T§ RC^i5 4«Ty**'>A;icK'fb«S9*<fflV^&n-5, 

(d) X (d • ) RCX (d" ) I8-e»fcT-«/* 'Jtt©«^y*^tt*©**i? 

1 8 
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(e) X ie ' ) RXf (e' ) XmtLX. (c). Ic ' ) Rlf iC ) X 
gXtt (d) > (d • ) RCJf (d- ) ieT^5>n/£«^*tty*-«'®*ttfi|fl:% 

=s««Jii2gg6t- -sxie^^^int- '5**<m*«o 

(e) . (e • ) RDf (e" ) IS©S!Sg«i©|SS. ^^imt LT^3>a©W 

^^x>^yi[i^;fr<w&n^o c©ji;M^aiisi^x eB^asj£nc^©]i;»K: 
n-i?/ "f-zi^r^ hri y^p^mr^ vm; N->f^/u- 2-fn 9 k^^© 

(d) . (d • ) RC^ {d» ) Xgx ^OfU: (e) X (e')aof(e»)I 
g*»T^ton'5y'-«'*©»'lb^^ V-K-fcxXffi^an'f Ktt?©-Kti?S 
(4x ^tt») 2- 2 0 n im»fe«, 

mit^^> (TiOa) ^^1.©«RJRtl*=&LrV^SfcJ6iB3I^SM*4^7 ^ 

tT^a7*7x^7 a8iji«:t*co. 1-1 0 ;*m8K©la?s©/^• 
r>^-*<»^p«nx ffiffl^nrvx*. tit. tit^mmm^. mA.\iiftw^^m 

fflSnSK-flSf^^ -JR«t?a*< 1 0 0 n mJHTx »t L < tt 2 0 n mJttT 

•JfiU^fttT i Oa-T i 0'v©S7cKJS*<jEC »>. fi^feJcM-f* i: v>d ^C^* 
^oTV»5„ eft^-^^X (S n Oa) t>-(>J«t?S*< 1 0 0 nmJttTx IIfC 3 0 
nmJHT©y*-'i'Jcfl:«iai^eK:j:«)giJ^6«j»cS n Oa^S n 0'>.©a7cEJS*<fi 

1 g 
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C * tS>m& * « l.^ tt Wlife^M-*- « t V> ^ X^.'&n o T « o 



I I 

9 ? 
-o-Ti-o-afi-o— 

0 o 

1 I 



I I I 
9 9 9 

— O-TI-O-Zr-o-Sn-O— • 

O O O 
T I I 

ill 

0 o o 

1 I I 

— O-TI-O-Ce-O-Sn-O— 

O O 6 
III 

<Dm^m(om^ 'sni^ti^ti(Dm^mi><m^tntif^izti:-<xT i o^s n o^^ 

tfz^ *li589iT7»ift$tiy£y*-«'ttx (c) s (c • ) Rof (c" ) I8n 
(d) . (d • ) sot (d- ) Ig^ (e) ^ (e • ) sex (e" ) 

2 0 
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I I 
9 9 

— O-Tl-O-Sn-O— 

0 O 

1 I 

I I I 

9 9 9 

— O-TI-o-Zr-OSn-O— 

0 O O 

1 I I 

I I I 

9 9 9 

— O~TI-0-Ce-0-Sn-O-- 

0 O O 

1 I i 

©ite^*<^i^ U r V» S t» © i e» ti -5 o 

«f) *nTv^«/s«>. #a-k7 $ yi^y^m^^t Lxm^^itm^^ s^mumiD^ 
*a^4fg9a®3--f-f r^^jflj^jaudfi^fflSFn* (a) (i) x 

(R') . (R») bS i (0R») «_c.»b> (I) 

t*,H»t{4x R'iR»*<P-©W«SXttS<£«W«S7?*««^^. aib*< 

2 1 
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+ >->'7Vn y- h V n -y' h '¥ y ^7 •7-h-7T-bh + >'>-7i^N >^-'i'h'J 

h 9 7 yyy ^ u y K+ ^-'i' f »J > ^ + •> y^ 

'J J/ K+ i'^ h 'J * h + i^? a-iT 'j y f >J > h + 

»J > h + 7 i? - ^' «J •>'*^-'«' F 9 * F + v y^ a-^*) y V 

h 9 i h + y 7 T - 9 •> K+ vyia tVu h 9 > h + 7 y> r - 9 
•> yy n f^ii/ h 9 x> '¥ y yy r 9 •> K+ n h'-'l' h 9 7'n 7}-: + 

y yyy^ 9 y -yT'n bVu h 9 7* h + 7 r 9 y K+ y:/ 

n b*->u h 9 7 * / ^ -y 7 flf 9 *> K+ y-ff-J^ h 9 > h + -y 7 a 
-^9 > K+y^f^^ h 9 h + i?-^^9 •> K+ '/rff-Af h 9 ^ h + 

•yi'7yN r-^9 •yK+>:/^^i'h 9-^ h+ y*>7y^ r -^9 > K+ *>7*f- 
^i, h 9 X h + •> -y 7 9 -y yy'^jX' h 9 > h + y ^y 7 y> * 9 

•y K«^'y7>->i' h 9 ^ ^ + S'•^7 (3. 4 - j^jP* '^^ > f- 

-iw h 9 > K + -y 'y7 (3. 4-*#'^^>S'^'n'^+'/^u) 9 * h4- 

•yy^yN ^- (3. 4-3:*+ y y^ y-n^) xf-^u h 9 > ^ + y y^ yx 
(3. 4-**+ ^^'^ « h 9 * h + -y •y7 y> /?- (3. 

4-x#+-y •y:J>xi'\=t' y>»p) x^>»i. h 9 -y y 7 ys /?- (3, 4-* 

if.^yy{>'a^^^y)v) x^^n- 9 y h + -y y^ y^ /?- (3. 4-^5p+ yy 
^rn'k+.s/^u) xf-yp h 9 7 * y + -y 7 yx r- (3. 4 y n 
4^ y<«/) -/n h'^u h 9 > h + -y -y 7 Vx r - (3. 4 - ^^5^+ -y y ^ n y 
vu) •t'd k'<>w h 9 i h + y y 7 yx (3. 4 — y y^ ^ y^) 7* 
f-.'i' h 9 > h + y y 7 yx (3. 4 y y o y-»p) 7*^-»i'h9 
X b + y y -7 y^ if 9 y K + y > ^ -'i^y f-jv^'J/ h + y y 7 y x 9 y K+ y > 
tF-<»|/> f-^i?x h ^ y y 7 y^ a - ^ 9 y K + y^^f-zuy f-^u-;;^ h + y y 7 yx 
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a - ^ ^) > V '¥ > ^f- ^ ^ /u 3i y ^ y y 7 ^ - ^* 9 > Y^'y^'J-ii^/ 

> h + •> •> 5 - 'J •> K + •> X -'pa: ^ <»w h + •> 7 y X or - ^' 
>j 'y-f'o h'ju/ ^A'i/j' Y'¥ 'y 'yy>^ or 9 i'^'n b'^u^ f-^/ 

i;'^ -^T Vx T -i^ *) '> -yyn h '¥ yyy r-i^ 

•J K+ >yT3 h'jUjt f-->J/-:?7^n •> >7 >'x r -:^'J y K+ S'T'n tr^i/> ^ 
/uj/^y ^ + i'x r y K+ S'T'a hVu^ + i'^ Vx r 

f-^5?i h + -y^ >x r — 5^ K+i':7'ii f^tr^^w-:?/ h + '>->5 ^x r 
9 •> K+ -^ytj t'-'i'fj^.^p-;;!. h + 5^ ^x jif--»Ph9> h=¥ yy7y^ 
h 9 h + ^ 7 y ^ k--^u h 9 > h + ^ 5 >x b* — ^ h 9 ^ ^ + > > 
7 Vx b"*.<n/ h 9 T-fe V'¥i/*y'7 Vx 7 *-->w h 9 h + S^ S'? ^x 7 *— F 
9 X h + 5/ 7 7 * --'I' h 9 T* F + 5/ 5^7 Vx r - ^ o o T'n b'^l/ h 9 ^ 
f + 'i'^'^^/x r T» T» T'n b'^ h V h + i'-^v Vx r - ^ o o ■t'h t*<>U h 
9 T-k h + 7 Vx 3 X 3 X 3 - h 9 7 n o b'^i. h 9 h + •> •> 7 Vx r 
^ 9 '>7'D b'-»u F 9 > h + •> •> 5 Vx r - ;^ n^i) zf V :f/o hiji^ h 9 

> h + ^7 ^x r -'w* y h T'n b*->i/ h 9 h + ^x fi- yry 

A.J.9xh + S/5^7y^ :J'np>f-^h9j« h + S'>'7>x ^'nxi^f-^hijx 
h + '>i^v ^x N- {/?-T$ y T -T § / b*^ h 9 > h + S'S'v 

Vx N- {^-T $ y r -T $ y yti b'^Py ^^i?y h + ->S^7i^x T 

-T $ y 7'n b'^P> ^-»l'-:;y h + i/S/Tyx N- (/?-T ? y x^^l/) r-T§ 
y b-zp h 9 X h + ^x N- (j?-T $ y x^-rt/) r -T $ y :/n b-<>l/ 

y f-^u5?x h + s/j^5>'^ i^y f-A-s^y h + '>'>7 Vx 7 **>«'y f-^ps^y h + 

J^->7Vx f-ZPJ?x h + i'-V^ 7 zl'y f'-'l'i^x h + Vx r — 

^ n p 7^ n b'<»i/y f". zp 5^ y h + 7 Vx r — ^ o n o h' zuy f- <>P e;^ x h + •> 
•^v^x i^y ^>'uj^T-fe f + ^-y Vx T -y ^ 9 zi';*-* i'yn b'^y ^zp-; 
yh + ->->7Vx T -y ^ rJ' 9 ^T'n b'-»uy ^-»Pi>x S/ 5/7 >x r- 

y ^* t' hyo b*->i'y 'i-A^'jjf h + 5' j^7 Vx r -y -«'*7' h y f-t^'^s. 
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I) <omi&^ <m^'^moia:i(,^mmiu ±B-m^ (i) ©w«'^^*'(b^i» 

*illS»!l©3-T^ ^'^fflj^'SlJcffiffi^tiS (A) J*:»4'©-I5* (II). . 
C (R*) cS i (OX) 3-c] 2Y (II) 

I I) <D^m^^mit^m<oiia7i(.^mmiu ±s-ias: (in ©wa^^inb 
^ift*<ip*»»$n«»c J: Ox ±sx©-asxtt^fiB*<7k3iJS^»cg«i*n/b 

flS^fttttSo Cn6©-fi5S; (ID ©=e«'5r^3l'ftS^«I©3lP*i>»'ftttv * 

aT3l»2a£(±ffi»^t>'frTd!ffl-r<5C&;^m3tES. ftl;!Kj^«Pttx ±S©W« 

L ffi t S c i J: 0 ={f t) ti S o 
*H5i6§9©3-T-r y^ffliSftltMsns (A) Jfi^ttx ( I ) Rtf 

-las; (II) i?**nsw«-!r>f ^'(b^'ftx ^tyct-©j)n*d*»%*^&]*sffif 
*Hfiiia©3-T.f yj/fflftftiKfieffl^ni (A) dii^tts » * L < i±-i5S 
yti!><£< tt> ia©'jr'f^^^«i®T*5o «i#Kx R '&iyR'»©u-r*i*>-55*< 

2 4 
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-etiOXttlTfetJN a + b*< IXti 2 0^#'&ja/it— laS; (I) <D^^^^ 

LT{4> ^' 9 •> K+ h 9 > h + > >n ^' U y K+ h ij i h 

+ -^ i/^ a -^U > K+ S'x^/u h ij ^ |. + J, j,^ a -^9 K+ i'i 

ij J/ K+ s^x^^i- h ij i ^ + •> > 7 or - ^' i; > k+ •;'7'n tr^p h 9 ^ h + 
•>7 ar-^ 9 K+ •>:/n f<»P h 9 x h + > ^7 >n /? - ^* 9 > K + ^t^o 
hT^u h 9 > F + i' > 7 e-^ 9 5^ K+ •yT'n k*.»u h 9 x h + J/ -> 5 r - 
^ 9 5^ K+ s^y n k*^ h 9 > h + 5/ i/ 7 V> T - 9 5^ K+ kOP h 9 X h 

^yyyl/^ T-^9 *>- K+ S'T'n k*>Uh 9yn*+5'S«'9 T-^9>K + 
S'yn h-;u h 9 7* h + S/^ >'^ r 9 K+ i^^u b'^P h 9 7 ji: / + > > 7 
or 9 'yy'=f-fu h 9 I- + ^ i^v y> or 9 > K+ 'yy'^)\^ Y 9 

xh + i^^^y^ ^-^^9 > K+>7*f-->wh 9 X >^ T-^9 5'K + 

h 9 > h + > >x r 9 v K+ h 9 X h+ > S/'v j 
-^9 K+ 5^7*^ h 9 > h + 7 i'x * - ^ 9 > K+ S^i/^^i' h 9 X h + 
•y i'? y> ^9 K+ i'^ ^A-s?^ h + i/7 :/9 
^^Pi^i h + y 7 or 9 K4- i'xf-;i/> h y y 7 y^ a- 

^9 K+ i^xf-^u^ h + y y^ y^ tf-^ 9 > K+ i^xf-^p^ 

> h + 5'>7yx ^-^9 •>x^^l.3:^^l,i?> h + '>5'7>x a-^9S' 

K+ i'T'o k'A-^ h + ^S^7Vx a-^9 K+i'T'o fA'^^^j^x 

h + S' ^^Vx /?-^9 K+S^yo k*A';«f--»P5;/ h + 5">'7>x $-^^)*y 
K+ o k*-»i/xf-^-:;?> h + >>7>'x r 9 •> -vyn f<»p> ^71/-:;^' 
h + i^'^fyx r-^'y K+ >yn k*->i/>^-«^>;;x h + yy^y^ ^_^ijy 

:/h + 5'i'7V> r-^^9 ^K+s^T'n k'>«'>f-^Pi;7xy + >>7 >N r-^ 
9 •> K+ ^T'n k"<»l^xf^^l^j?j« h+ i' -;'7V> r -^9 K+ >yn fA-x^yi/ 
•;;jLh + yy7y^ r 9 i^^n f^Pb*-^Pi;> h + s/^^VN r-^ 

9 K+ b*ywb*~^Ui?a: h + 7 ^TfeSo 

MCx L < tt T -^^ 9 i'^ti b-^i/ h 9 > h + '> >7 r 9 > 
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-^^ U '>yn f>uj« '^n^'Jx. h + •> V r 'i •> K+ ->:7'n k*^u> 
^-»i/-:?> h + yXttciti?.«DJn*^#%ttx (i) ic*>vxt 

■f h V tert-:/ b + >"> 7 i^x x h 7 h + •> > 7 y^*<#ff 5» ti So 

*iim4li6l>8©3-T-( y^^ffiJifc«|k:«ffl$n-5 (B) jS^ttx 2~2 0nin 

bV^o Sfl:^^ >-K'fbxXJ|^3Ti>f Kie^tix -i3^i&?S*< 2 ~ 2 Onm 

^?nfc*>©*<jif*Lv^o 

*S^5fl?a©3-T^ V:?•ffll^^^a{C^3V^Tx (A) ^^l4*ll^4f8^T?fig 
ffl1-«fc©*ffll^5**<m3feS« *^ (B • ) J^^tix 2~ 2 0 n m<D~lk^^ 
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l'^^^-t?>y'^^lU #{c*Sim2IS5a©;5j£JcJ:oTSii$nfct>®*<»* L 

fflf 5fc®*fflV^«»*<iti*-5o tys: (B" ) 2-2 0 nin®-J5icfi[? 

-K-lb-fe'J !>A-K>(bxXt|^3D>f Kie?*?K^^Ji(*Jc3^il[$-a:A:yOi.i tr 

>f vyti>NV-^i'«©a*tt=&««S«*<»*tV>o R-fb^^ i'-R'Ib-feU ^^A- 
»'(b:^X«^3n^ Kitt?tt^ -fttt?S*<2~2 Onm t?* 

2 o 

*K^6fgDI® (B" ) J*^lcfflv^«Kfli^^ v-»^b-fe 9 "^A-K^bxXg 
^3n>f K|iL?*#=ff-r«y*-'i'W:. 5pi5Itt«:SJ*17Si&*n/S:fc®*ffiffl-#--5il 
i*<lH3t£«o C®»'(bf-^ v-Rfls-fey T>-«.-»'lb:^^4l#3ti>f K&^*#rW 
■r « v'-'i'ttx ItC^H^ 3 5l?8®55iSK: J: ■5TSji**ifc*>®*<»*tv^o 

*H^4n ^5RC^^6ll£lS®3— f-f y^ffilER^l±N (C) ^ (C*)RCX 
(C" ) jfi^tLT^mis ^HT^pn + 'y KRC^^S+i/- h*^t>JKS®f J: *) 

^\ttiit'pti<hii, ia®^iS'ib^«b«S'fbttii^LT^w-r«f(;^m5i^-&. ± 

S® (C) > (C • ) RCJf (C" ) ft^*gsln-f-«JltlcJ:»)x *K§flia®n- 
T-f :/^^ffl««l*3fe^S«SffiK:^?fitT®'(b«-<i-«l^K:. S-fbRlS^iEii^-arx 
JSI^ffl +^ ic g^b $ K * ^ -5 C i *<11J* 5 o 
±E® (C) . (C • ) RCf (C" ) jS^li. r?^ a©, jj; 
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(C) . (C • ) RC^ (C ) «3^ttifeS+w- Hb^'Sl*<li?* tv^o CiD^R 

M.r±^A^r-^Y yh- h*<#^ff t>n-5o T-fe^vi'T-fe h VCHsC 0 CHaC 
0CH8©CHaS*>?)7'n h y*< mwaiLytlii'f VJiT-k^-'i/T-fe ^:^ hE 
tt? (ft^acac) -pfcoT^ T-»i'$ AT-fef-vuT-fe h H±x A 1 (acac) 

±E (C) . (C • ) RDf (C" ) jS^tt. T 9 -'UT 5 >x :«^^^UT $ 

^ffiBJ® 1 0 OfiSffit^^LT. (B) . (B • ) RC^ (B" ) ^3*®g^3P^ 
KH?* 1-5 0 OaSBP. »*t<ttl00~3 0 OSSaB®S«J^T^=»^* 

n-x-f v^jffljR«3&-&iR«®'fbi8*Miw=e-rs*^a«*<^?.n«o 

2 8 
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4x m5&tfmG¥tmoa-f ^ yr&m.m^*)fiimitmt:t/t^mii±i^ji^m 

LTtt. ±iSLfc3--f ^ -toft® 

J:-:»T^f^ Cli:*<ffl3l6So «iBlfeS*ffll^5«^tt^ 7 0- 2 0 0'C©»a+T 
^6z.ti><J:<. ftfcJF* L<tt 90-15 0*C*<if * LV^o Sft3^;r--'i' 

^:S»fi&ihll^«ie@ L^^iS^^ffiki'g-r C ^;&<lU3f£2. 
'SS^lS©±K:ii»(t'Sc:^«<ffi5f&So ci©S»Ri±lll»x ^mmt-r^ctifi» 

iPffiyux^ Stm^K-J^^^i^y FttKt/£t>©%m^k*-AjDJ»aicJ:t)s * 
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mi^i»m^m^*)matit:^ii< imioir^m^^m'S.t. (b) x (b 

') RCf (B- ) )S»iLTil^3ti>f Ka^^*^^-r«o *ii58l8<0 3— r< 
B) X (B • ) RC^ (B" ) j|6^*^=e-*-««^an^ K«t?*#Wt-«*^** 

^^•grSd^Ki^i}. K^fittx SSUx SqS.ttx ffij^ttx 

T t, Tgtfii©m t. n ft VAigaijgtt-c^aa»©^^aB«*<^ b ti * o 
n*t>©Ttt<a:v^o 

(a) Xig : HJ&'fb^^ v (T i OaCftlLLr 2 7. 2SS%x C 1 tt3 2. 
Qmm%^ ^^'y^vify^ (ft) S) 5 8 7. 5 £ (T i OatftgELT 15 9. 
8g) t*4 7 7. 8 ff* 3 9 7 h-«'©5?t^r7 K!tis**7;!^tHr'<7y^j'77 

3 0 
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X3 (ct t)Ji>(k^^' y7k^«[ 1 0 6 5. 3g (T i OaKglgUT 1 5. Qmm% 

mm) '^^ALi^o 

3 5Sfi96SScDji»^;4c3l7K iXmm) 4 8 6. 0 ^^ISx (Oj 
(ft) ii^ iliS«AT-S n> N 0. 2 0 0) 2 3 7. 4ff*«JnLfc. 
aig^<b*^l*i^S:^X0&J)B^i^ ttUAI-jSK-fbTk^Tk 2 4. 3g (0. 2 
S'eju) *x Scv^T^MxX* 1 1. 8 7g (0. l*-'^) *«fe>«r JCjD;t /^lo C 
©RS*<»7t-*©%«foT (5~ 1 0^) < iaiHb**7k2 4. 3 fir (0. 2 
5*^) *N iJcV^TJ^Rx^ 1 1. 8 7« (0. l*^!') *(fe>!rClP;tySo C© 
«l(cjiiS'fb;«c^7K©)3sftlic£i<^li|xX©^A]^x 5-1 O^offllS^Sv^T^ . 
H-2 OI@lSlt)ii•rc<^:^c:J:t)^ iiK^b*^** 2 4. 3 2 OPi^M^X* 
11. 8 7 g X 2 OP®^iimjO*lTo/to 

RiSttlll«iSlS©y£J6ifelSx:^-©SllPtJ:*) 8 0~8 5 TCK^C »)SlS*<i»Tt- 
«i?&»©fc»K: 6 0-7 OTCKKSTbfco aeoT±a®gslP©rattKjeSKtt 

6 0-8 sr-efto^. mijamiommitikmt^^mxx'iDm'^ii.H ao »/ s 

titx ^H^LiiQ^^jjgS&it'fb^^ y-xX^^m7KeSflt2 2 5 8 g«#/to 

iOa) iziSiWLi^mmttTl. 0 8BM96. :^Xj£^»j»fl^xX (S n O2) 
CMimty^fiS&LT 1 3. 3 5mm%^ T i 0,/S n OaRHftSty^'e/i'U: 
1. O-Cfco/io (T i + S n) /C 1 ^-rt'tbtt 0. 73Tifeofeo 

(b) Ig: (a) Ii@Tf^t,nA:SSttJS^b^# >-:^Xg^J&*«?£9 8 
0. 4fir(C7K3 0 19. 6 g «&Dd U> T i 0 a+ S n 0 LytfiST 5£ 
fi9dti?IS«?L/£o C©*«Stt* 9 5- 9 81CT? 1 2l^rajIP*»»*lTV^. 
«t?S4-8 nin©il'lbf-:J' ^-K-lbxXil^a n >f K©»||«:x7 9 -*#fc„ 

(c) Ig: (b) XgT?^yS:e-fb^^ v-efl;xXffi^3n>f K©il«#;^ 

3 1 
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(d) Xg: (c) IgT^fcHttOS-fb^^ y-e^bxXJg^*tty*-'i'3 6 

-•5'f F I R A- 4 1 On :i--'i'*V (») S) 2 0 0 $ V 'J h ^w*Sii>/£* 7 

AKiif^LN T-ru* 'JttcDK-fb^^ v-S?^bxx•1i^7Kftv•^^ 4 6 9 6 g^Ufto 

iHb:^X«^7KttJ9»y*>«' 1 8 2 0. 8 « ^^fco ^^tifev'^titbS 1 . 10 
0N)teSl6. 3inPa-s^pH8. 9 1 x m^K 1 0 0 5 a* s / c in> T i 
0,(cMimLy;:aS» 3. 8fiS96x S n 0 ,K:MLy^iiS» 7. 2£fi96T;b 

(e) Xig: (d) T^u* 'J ttK-fb^ iJ' > -Kftx x'^^tK* 
«^Sy•>'^ 1 8 7 7. 1 K ta^Tx 128. -i^^vyu f^T $ 1 8 « 

--»uy'->HiifcS 1. 0 9 6. ^ y-m^^^^^=t ^ ^ K&^O-gcSL? 

Stt4~8nm. ttK4. 3mPa-s.pH(H-l) 7. 40. S^K (1 
+ 1) 1 4 0 5 A s/ciDx T i OaKilikmty^fiSM: 1 0. efifi^xSnOs 
(cttHL^ffSttl 9. 9Sfi96s;4c^Q. 4 4S&96-T*2&o /^o 

(a) Xe : HS'lb^j? V (T i Oa{cttgLT2 7. 2«M%n C 1 tt3 2- 
Qmm%. «*) S) 5 8 7. 5 g (T i OadglgtT 1 5 9. 

8g) i:* 7 4 4. 2 g*N 3 'J h ^J/© + -Jr , K»r§ ** v 7 
vxaKtJjJg'lb^^ v*»«il 3 3 1. 7g (T i OalctftSLTl 2. Ofifi 

aL/sSs ?&a]t<£*<^ 3 5Sa96iSK03iK^b7k^* (X^ffl) 7 9 7. Og 
(OjS^M (*) ffiS«AT-S N 0. 2 0 0) 4 7 4. 

8 g ^^jn t^o 

3 2 
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jte-ibTK^Tki^K^X^SlBHi. ttUtol-^MxX 2 6. 4g (0. 22^ 
A^) Rl>TiiS'Jb7k^7k4 4. 3g (0. 4 6*^1') i^^KLUaA-f^o Z.ID 
RJS*<«Tt-S©*^oT ( 5~ 1 0^) ^ 2feMxX2 6. 4g(0. 2 2* 
A^) *x ftVxTia»>fb*S7K4 4. 3« (0. 4 6*-'i') izjja^l^o C® 

«ic^^xx©siinKSI< aK-fbTk^TkcSin^N 5~1 0:»©raiS«-®v^T^ 
tH TiaSlOig^CiJ-J:*). (^11:^X2 6. 4 g i ii^^bTK^Tk 4 4 . 3 

g) X 1 7ia©^aijsip*ff-:>yt^> g^K^js^x 2 6. o«*ftv>T?aefli 

RiStt|g»Ri5©^Ji>^Il:^XoSlnK:J:*) 7 0- 7 5 "CKitt »)Sl5:*<«T-r 
*i?&aj®/t«>rc 5 0-6 O'CJcffiTtfco a&-DTRlSSSJ± 5 0-7 StlT* 
o/io miia^(D7^WHt,y)c.my^t4tm:^:<(Om^\tU20 2/ S n^^^uit-e 2. 0 9 
Vtt^f^o iii8flS7k^*<t^SxX©iS2ipKSt^l^Faii 3. OI^P^i?*ofeo 

WttiaSttifi'lbf^^ y-xX«^<a7ic«»i2 7 3 0. 9 g«»fco ^^nfelSS 
ttiSfl:^^ v-xXll^J&*«f}R»»iTf4. vj^^ttRflS^^ V (T i O2) ic 
fiimt/siSffit LT 5. 8 5fiS96. ;^X^^ttS>|b^X (S n 0,) izWkmii:: 
Sffi<bLT 2 2. 0 7fifi9(;N T i Oj/S n Osl-MlltL/t^vi'JtO. 5T?fco 
/to (T i + S n) /C 1 ^ywjttt 1. 1 OT*n>fco 

(b) 18: (a) X8TS?»n/!:«Sttia<b^^ >-xX«^«l*«Sffl[ 2 5 
6 9. 7«K* 1 1 4 0 7 «N 2 8fi«%«K©Ty**T*2 1 1 «*asllDtx 
T i Oa+SnOaK:«mLyi:«KT5a«%*t?^6WLfc, C<D7kmmi9 5V 
T? 1 0^P5JlJ*^S?*ftVK -J5i:JBt?a4~8nm®e'(bf-^ >'-i?'(b:^X^^ 
n XI K©g^ft:;^ 7 'i -^^/iio 

(c) Ig: (b) XgT^fcKfl:^^ v-»fl:xXJ|^3 n>f K©JS^{*x 

:^Xi|^7Kftv*>'i'l 5 8 3 Qg^mito M?S»ST?a3SU/iK'(b^^ ^-K^b 
:^X^^3 n>f Kia^^©-9CfiL^St4s 4- 8 n mTife^/So 

(d) IS: (c) XgTJ^/tKttce-lb^^ V-eflSxXffi^yOU 5 8 3 

3 3 
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0 g Jcf y kOPT ^ V 1 3 7 g*&linL> T-*!.* 'JttlwU/i^N IS^SiiS 

»®*ft^lSS^*Lx T-'w* 'JttoKfl:^^ i'-e>(bxX«^*ttv*-»u 1 4 6 0 2 
g*^fco Mlcli^>f (TV/<-7^ h I R A - 4 1 0. *^w*V 

(tt) S) 2 0 0 5 'J 'J 7 h^i-^^to^^^ AiciifgLv Pt'f v^Wa©^?*: 
^^T-'^* UfttDS^b^:? i^-K-lbxX^^^tty'-^H 5 2 7 3 g *^/^o ccdV 

^ y-e'(b:!^X«^*ttSI»y'^i'4 8 4 8. 9 g*^fco #?>ti/ty'-«'t4M 1 . 
12 0^ 5. 5mPa«Sx pH9. 92n Mffi 1230/«s/cinxT 

1 OatcMIIIL^SSaS. 0 4Sfi96. S n 0,icM»£[Ly^aS(;i: 1 1. 4 6B 

(e) Xg: (d) XgT?^fc»tifcT^p* 'jtt©e^bf-^ ^-e-fb^Xil^* 
tt«»y*^ 1 9 2 4. 7 g ca^T. S5K 1 2 g^ J 4 Jrf^ f^wT $ y 1 8 

e^bf^:? >'-e^bxxtl'^> ^ / -^wy'-^i^g 1 5 g'&^mtyso 

-^'py'^KlitS 1. 0 9 6 . i^-lb^^ >'-e^b^X«^3 c >f Ki&?©-J^fiL? 
fiE4~8nin. «Sffi3. 5mPa-SspH(l+l) 7. 38x m^ffi ( 1 + 
1) 1 3 0 5 m s/cm^ T i Oa(ciftl¥t^aS»6. 4£S%n S n 0 aic«l 
IIL/^ffStt2 4. Ififi9^. ;ic^O. 4 lSfi96-?;bo 

(a) Ig : mi&it^^> (T i OaC^smLT 2 7. 2SS96. C Hi 3 2. 
OfiS96. tt^ («) ») 5 8 7. 5 g (T i OaJcgimLT 1 5 9. 

8g) i*7 4 4. 2 g*x 3 U 7 K^§**7Xi|-fe'<v7'-»P7 
7X3 fct ►jja^lb^^ 1 3 3 1. 7g (T i Oalc«ll[LT 1 2. 093 

*<& 3 5«S%iiK®ii»^b*^* (IUffl) 2 5 5. Ogi^KxX©;^ (Oi 
S^IS («^) Six iSS^AT- S nx N 0. 2 0 0) 1 1 8. Is^&taLho 

3 4 
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iai^'fb;l(^7K^-ife]l:^:^*<Z}SI2lD(iN tii:ii>(^j§K'lb7kS7K 5 1. Qg (0. 5 
2*^^) *N Rv^T^S^^X 2 3. 7 4 g(0. 2*-«') *»>*KJ)nifco 
ElS*<i»T-r-5©*^oT (3-7^) N aS-fb^ai^S 1. 0«{0. 5 2* 

^u) iJsjVAT^SxX 2 3. 7 4 g (0. 2*^1') *lfe>«?J-iIP;l/io 

«l»3iStciJcJ:»). (jaK-lh*^** 5 1. 0gt^SxX 2 3. 7 4 g)x 

RlSttl8tftSJi5©y!:i6^M:^X®«2lilKJ:>) 7 0-7 S^CttON ES*<ifeT 
f 5 0~6 OTCKfiTL/lio fi!oTRi5aKJ4 5 0-7 BtT . 

feofcp ^Jnl^®a®'(b7k*t^M:^:<®i!l^t±Ha0 2/S n^^uifc-e 2. 6 2 

i!S«£%S1£il'(b^^ ^-^X)g^it;«(jS»[l 6 8 3. 6s^n1^o m^tilt^m 
ttS-lb^^ >'-:^Xig^J|l*iS?8[tt»Tl4x ^ym^itm^^^ v (T i O2) 
glSCL^SSt LT 9. 4 9fia%> xXj^r&JiKflsxX ( S n 0 ,) tftgLfc 
SStLTS. 9 53*96. T i Oa/S n 02lcg|^Uyt*-'«'J±2. Q-V^^fto 
*yt (T i + S n) /C 1 *.H/Jttt 0. 57T7*-3y^o 

(b) XS : (a) XgT?^ ^tlfciaSttm-lb^^ XJI^ifiTk^iK 1 6 
83. 6gfc:*4 2 8 B. 4gx 2 8fiM96«K©T y*-T* 2 4 0 g ^^IB. 

T i Oa+S n OaC«lS[LfciBlST5M9(J*Tl6»!Lyto 9 
4*C-C 1 OI^P^J^*^»^•^TVK -ft&?S4~8 n mOKflS^:? >-K^bxX 

(c) 18: (b) IieT^ifcK^b^^' v-K-fbxXg^no^ K©Sm»x 
7 9 -*ffi^1.fia^gCT7K» 1 5 9 h v^rfitB-*a*-a»©Sf^* 

xX1g^*fty'^H 5 8 3 0 g^^fco S?Siaii-eSS£Lfc®'(b^^ y-fStit 
n >r KS?©— iJ^a^Stt. 4~ 8 n m-e&oAio 

(d) X8: (c) XgT?^fcKtt©e4b^^ i^-eftxX^^y-A. 7 9 2 0 

3 5 
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g C'f 7 7*0 f>'i'T $ y 1 3 7 g ^^JpUn T^p* >j ftic L/!:S^ K^SiiSM 

®*«E*I^*L. T^u* •JttoK'lb^^ >-K^k:^X^|^*tty'^l 4 6 0 2 g 
^mfZo MKilt'f * v5gMi<!^lji (Ty/'«-7>f h I R A- 4 1 On :i--'U*V ( 
ft) Si) 6 0 0 5 9 7 h^i'^Stoy!:* 7Afca«tLs lll'f v#Wa®^ttl^ 
T-n^* V tt©K<b^^ i'-Si^b;^X1g^7ktty'^i' 1 5 2 7 3 g^^A:„ CCD'/.'i/ 
ij -x/n'tHw-:? -jcraijETN S>i*^T^iV^^ T>'i^* <) ftK-fbf-^ :^ 
-K^bxx^|^7kMliy'-'^2 1 1 2. 8 « *^yto ^&tifcy*^{4Jta i. i 

32>«ia[12. 0mPa-s.pH9. 6 K 1 3 2 0 A* s / c nix T 

(e) XS: (d) IgT#bn/::Tyi'* •mK'Ib^iJ' v-K^bxXS^*^fe 
fifflv'-'u 1 8 7 7. 1 g Ic^j^Tx ffiSK 1 2 g . e^-f v T'n f^ur 5 > 1 8 g 
*aslDLyt^x a U -i-'<;Hl/-:^-5&ffll^T«ffiTx > ^ ^ --'I' 4 0 'J y 

-/«.yOH±j±B 1. 0 7 8. i?^b^^ i'-ffi'lbxx-^^a n-r K«t?©-j3ij«l[? 
fttt 4~ 8 n teffi 6. 8 m P a • s > p H ( 1 + 1) 7. 6 4. Mmm. (1 
+ 1) 1150/«s/cinxTi O aCiJSit L /tfiStt 1 5. 4 4aS96x S n 
OztctStMLitMrnn A. 5 6SS96x ;ic^O. 5 0S39(S7«oy^. 
i8i6«l4 (Kftf-^ i'-»fl:s?-«'3~<^A-»fl;xX«^yOK0iB») 
(a •) lerHJi'ftSf-^ V (T i Oa lc«l3!ttT2 7. 2mm%. C 1 tt3 
2. 0«M%N ft*>^7 ^;»: (ft) Sa) 5 8 7. 5 g (T i OaJ-ftmLT 1 5 
9. 8g) t*'¥'ymm':^JUD^i>j. ( Z r O aCgsmtT 4 3. OSS^. 
^Ttm^t,^ (ft) ») 5 7. 2 g (Z r 0,C»S[LT2 4. 6 g) t* 6 8 6. 
9 9 g^N 3 9 -7 h^KDi^t-ir-y h #i **7 xg-fe /n*7 ^'^w^ 5 x n i rjlt-fti 
i'i*+S'ft'(hi?-»U3-t^/.®S^%*»»t 1 3 3 1. 7g (TiOatJJim 
LT12. Qmm%. Z r OatgllELr 1. 8 5SM%) ^r-flFI^Lfco C(0*i§ 
«[**'7xS8^#^-l?a#t 6 0*Cti?DPSUyi:^x T^mLtiMis, 3 5S 
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tt^ssoiis^kTk^Tk (i^ffl) 9 2 3. 5 g t±m^^n^ {\u^^m { 
#) i^^ iaa«AT-s n. N 0. 200) 451. i«*^intfco 

-rt') SfV^-PSS^bTk^* 5 1. 3g (0. 5 3 *»>!r{cjp^fc„ d© 
RlS*<«Tf -5®*^oT (5~ 1 0^) > ^M:^X2 5. Og(0. 2 1* 
-'I') <JJV^TiiK^b*^7k 5 1. 3g (0. 5 3*-'i') *lfe>^lc:in^^o 
«gic^MxX©^jDjcig< jS®fl:**7k©^l)n^x 5-1 O^aoP^Pit^v^T^ 
tH TiaJSOiS-rc: tCiOx (^)S>^X25. 0 « tiiK-fb^a* 5 1. 3 
g) X 1 7@©^8illAl$fi^o/^lltx fiSfcic^SxX2 6. 1 g«I^V^7?ilil'ib 

5lSttllJ»RJ5®/£»^IS;^X©S2)nic J: U 8 0- 8 5 "C Icfi »)SlS*<i^T-^ 
St?&a)©yitoic 6 0- 7 0"C{c<gTtfco S!orSl5MStt 6 0~ 8 5*0^* 
o/£o Sinl^©iaiHb;jc^*t^SxX©9J^ttH20 2/S n^ypJtT 2. 5 2 

lattttSttia-lbf^r^ v-$?^3*'»A-xX«#S[*»?t 2 6 8 0 «*»fco » 

tts^b^i^y (TiOa) \zmMLi^mmtix ^. 9Gmm%. i^jua^^j^m 

^imik.if^o^t7J. (ZrO,) tiSfiiSttfcSffitLTO. 9 2fiS%^xX)S 
^l4»fls:^X (S n Oa) K:»SLyt«ffii tT 2 1 . 3 7 8396 ^ ZrOa/T 
i 0 2*-'^it«: 0. 17?^ T i 0 a/ ( Z r 0 a+ S n 0 ») *-«/ifc 0 . STJfeo 
fco th (Ti+Zr + Sn) /CI ^^ufttt 1. 1 3T*ofco 

{b • ) Ig: (a •) XigTfllbti/sJMSttS'fb^^ ^-i^^i'a^'^A-x 
1 7 7 0 . 5 «K:2 8fifi%fiK©Ty**r2kl 5 5. 
;4(8 0 7 4. Ig^iSAltx T i Oa+Z r 0 a+ S n OatcmSLLAiaS'? 5fifi 
%©tt??6»?Uy!:o C ©*»?»[« 9 5-9 8*01? 1 2 I^SlD*»»*ff V^. 
3e?S4-8 nm©Sfl;f^^ y-»fl;5^A.3 A-KflSxXlg^n o ^ K©S 

(c •) xig: (b') xe-e^/te^b^^ v-efl:i?^ni-'>A-K'(bxx 
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(d ■ ) xs : (c * ) xm-vmitm^(Dmit^ ^ y-sflsi^.'i'n-^A-K-fb 

:^Xffi^*tty*-«' 9 0 0 OgJ-'f VT'o t•-'^T$ y 1 0. Og^SJPLA:^. it 
>f i'HHttfirBS Iry^-i-'y^hlRk-ilQ.irA.ii^ (ft) ») 5 0 0 m 

5^^«^*tty'^H 0 2 7 7 R*#fco cov'^i'^IS^jliB^HtcT. «»«^t 
^'(b^^ v-®'fbi?-'i'3^'>A-K^bx>c^^7kttS*Sy'-'«' 3 5 0 6. 4 
g*#/So #&n/i:y*-'i'ttibS 1. 138xiteS7. BmPa-s.pHlO. 
1 K m«K 9 70Ms/cTn. Ti 0 aCtftSt L ^fiStt 3 . OSa%. Z r 
0,(c«|@t^Sa^a 0. 4 6S3%. S n OatctSHIL^SIKU 1 0. 8fifi9^ 

(e •) Xi@: (d •) xm-cmihtiitrA^*y^mV^^^>-Wi^tifA.a^^ 
A-ffi^bxX^^7kttS»iv•^^ 1 2 0 5. 3 &JcS^T> fS5i! 6. 85g.-:? 

>f VT'n fc-^T$ y 1 0. 3g*«JPtfc^x o-:^ »J -i'-'sK U-^ 

A'V'^B 6 3 «*<^*Lys:o !i 5>tiy£-^ ^ / --'i'V'^JitbM 1 . 1 0 4x iHb^ 
>'-®'fb-:?^W3^'>A-S'|bxX^^3P>f KlK?®-9[«t?gtt4~B nm. 

«iffi3. 4mPa-s.pH(H-l) 7. 50x mmS. ( 1 + 1 ) 1 3 3 5 /* 
s/'coix T i Oatcjfl^L^SSae. 4 2S396. Z r 0 atcg^m L ^S£» 
0. g 8SS9(!n S n 02K:l$l3|[L^SKa2 3. 1 Sfi96. ;ic^ 0 . 4 6Sfi% 

i8i&0iJ5 (K-fb^^ ^^-K'lb-:?>'i'3-'>i.-K>lbxXlg^v'^KD^S) 
(a • ) lig : Egfi-fb^^ (T i Oa Cj^^iCLT 2 7. 2aS%s C 1 tt 3 
2. OMM%x (tt) Si) 5 8 7. 5 fir (T i 0, CftiCLTl 5 

3 8 
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9. 8g) i:4-+>^»-:>'-'U3^!>A (Z r OaliftmLT 4 3. 0fia96> ^- 
^iTC^flS^ (*) S) 114. Be (Z r O, t»gLT4 9. 2«) 2 

f^^yi;4-+>Jaft':^-«'3-'>A©S^%*»ffil 3 3 1. Ig {TiO,irg|i[ 

tTi2. ofis%> z r OzJcMisELT 3. imm%) =^^mLtz. 

3 5fifi96iBS®jiil'ib;!)cil;ic (XHIffi) 3 5 8. Og^^SxXi^^ (Oj 
Cifcli (*) JS^ iSia* A T - S n X N 0 . 2 0 0) 1 9 0. Og*jSDnL/!:„ 
iii!^;ic||;i(^^SxX®^tn)»x iil:)6K:m^b;4c^7K3 5. 8 £r (0. 3 
7*^^) *N ^>;v^•z?^ISJ^.x• 1 9. Og (0. 1 6 ^IS^'^ {ctn^yio 
*<i^7-^«<D*^oT (5-1 0^) ^ iilUbTk^Tk 3 5. 8 g (0. 3 7* 

A^) *N jjjv^T^axx 1 9. o« (0. le^-'i') ^tii^izm^tzo c©»k: 

iiil'fb^icll^^oSiDicfiK^eixXoaiAi^x 5~1 0^®gSIH«Sv>T^tM 
OI3««)igTl-CiK:J:»)x («Kfli**7k3 5. 8«t^Sx;C19. Qg) x 

ES«ISSl5JS©yS:86^)SxX©SiB{i J: ») 8 0- 8 5 K:f<C ^5SIS*<i^T1- 
-5 iJ^ft® /£i6JC 6 0 - 7 O'CtfiTtyto a&oTEJSiSSttB 0-8 Bt-??* 
-yiZo SJP«f©ai»fl:*^*i^lSxX©#J^ttH20a/S n^^r/ItT 2. 3-e 
^oy^o aa»'(b;ic§||;lc^^lSxX©^]IDR:SL/^l^ntt2. SI^ISTJt^o^. ts 

nmm^m^^^ v--;>-^i'3^'>A-xx-4i^^i*i§ffli 1 7 8 og^mt. 

Kftf-^y (TiOa) fclftmLfcSlffit tT8. 9 8Ma9dx J^^i.^^^? abB 

(ZrOa) KUftSEbfeSffii Lr 2. 7 6a«96x 
«^tt»>lbxX (S n O2) icSsmtySiaSiLT 1 3. 5 5aS96x ZrO, 
/T i 0 a*-'i'itl4 0. 2T?N T i 0 2/ (Z r 0 2+ S n O a) *''^Ji 1. Ol?ife 
o/to t/: (Ti+Zr + Sn) / C \ ^ A^itit Q . 1 5t^ib-oito 

(b • ) lig : (a • ) XgT?^e»tifclSgtt*a'fb^^ >- if jua A-^t. 
XJ|^JS7kiS«[ 1 7 8 0 g t 2 8aM96SIK®Ty*^T7k 2 5 9 g. 7k6 9 6 
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4 S *^JlDt. T i O2+ Z r 0 a+ S n 0 al-tSfeit L /tSg-C 5 "C^&S? L 

fee 9 5~9 8*07? l 2l^ra2lP7k^»*ff -R3&?S4~8 n 

(c •) xg: (b •) xsT»yh»^b^^ i^-K'(b5?>^3^'>A-i!'^bx>c 
®— »[Je^^ftt±N 4~ 8 n mTfSioySo 

(d •) Xg: (c •) XgTSfcKttoKfls^^ >-e'fbi?-'un^'>A-l8 

* y^jcLA:^. Mt®^SiiseicT*«&2 0 'J h v>Ta>s-ft*- 

»'fb-:?^3-T>A-»'(bx:^-li^*tty*^8 0 0 0 g*^fco COy'^u^lt'f 
v3?!S6l9)i (Ty/<-v'f h I RA-4 1 0^ :irjuiry (mm) 5 0 0 5 9 9 

©lUk^^J' >'-i?'(b-:?>'i'3-r>-i^-K'fb;^:^*?S^*tty*>'i' 9 0 5 Qg^mito z. 
©y'^i'^ffi^fiiilgBKT. a«*<fttVK K>lbf^^ y-e'fb-:?-'»'3*'>A-» 
jlbxXig^7kM«y^3 1 0 Qg initio #5>tiA:y*^t4Ji:B 1. 1 4 0^ 
ffilO. SmPa-SxPHlO. 3 1 x MS 1 1 0 5 /« s / c T i 0 at 
WimLitmmidib. lSmm%. Z r OalcjAmt/^aiSUl. 5 8Sfi9^N Sn 

(e • ) Xg: (d • ) Xm-vm^tlhT/i^ii 'JttS<b^^ y-K-lbi^^i'n ^ 
t'-«^-K'lb;^:<il^7ktt«*Sy*-'i'l 1 8 0. 4 g fcaWT. SHR 6. 8 5g> 
•:?>f yyn h--«.T$ y 1 0. 3ff*«linLfc«x n-^ 9 i^-^ 
VvTilflETx > 0 9 -y h JcSJP Lfi*<&**a*^5:J5jST 

^ / --'I'CMj^^-a-, K-lb^i? y-®'fbi^'-«'3-'>is-i?^bxxit^ 
> ^ y -^PvOb 5 6 3 g^-f^iKL/io Whtiit/ 9 J -^i/yOuttlta 1 . 10 6% 

4 0 
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8nm. iteS3. 8mPa-s.pH(H-l) 7. 85n mmS. ( 1 +' 1 ) 1 
465Ms/cin^ Ti 0 »tzWimLtzmmtt 10.8 7S3%. Z r O 
Ly^fiS»3. 3 3Bfi96. S n OsiwljlSLytSStt 1 6. 4Sfi%x7k^0. 
4 2£M967?<feoyto 

(a • ) X8 : Eg^-lb^;^ y (T i O2 Jc^SLT 2 7. 2fiS%. C 1 J4 3 
2. 0fiS9dN (tt) m 5 8 7. 5 g (T i OaJcjjimLT 1 5 

9. Sb) i::*-+'>fiiei^-»P3-^rA (Z r Oat«IIf LT4 3. 0MS9(;^ 
^TC^-lb^ («) S) 5 7. 2g (Z r OaCft3iLT2 4. 6ff) i*687. 

T12. OaM%. Z r CJcgimtr 1. 8 5fiS%) ^-^J^L/to C©7k«§«[ 
**'7Xi!Hi##-plg#l'L 6 OttTtoStfcS^x ?&aJt<i*<e. 3 5S3 
968IK®jgi{'(b:!K^7K (Xlgffl) 19 4. 5 sr ^^Mx^'iB^^ (OiS^M m) 
»x iasa«AT-S n^ N o. 2 0 0) 9 5. Qg^SlOLfco 

jieft*§l.:^&ifeKxX®^jlD»s »C>6icjie>fb;!KKl7K3 8. 9 sr (0. 4 
0*-'^) 1 9. Og (0. 1 6*^^) ^IS^^'r tliPx.yto 

JS*<«fTt-S®*^,T (5-1 0^) . iie'fb7k^*3 8. 9g*<>:i^T^li 

®SllP*^ 5-1 O^©HIH*Hv»Tlh50«»?ii«CJ:»)N (SKfl;*^* 
3 8. 9g^:^gxXig. Og) X 5@®5^SiJSjlD$^oyi:<. 

HlSttl5I^Sl5©/!:J&^S:^X©SinJ- J: «9 8 0~ 8 StJctt *)Si5A<i^T^ 
Si?&SJ©ytJ6{r 6 0-7 OrcSTLfco 6!oTSBMKtt 60~85*C-e* 
•3fco^l)Pl^©]iie'fb*^*i^SxX©Sij-^|±H20a/S n^-^uJtT 2. 5 0 
T^oyto aiiS'(b;ic^;lc^^llx:^©jgiD(::SLy^^^» 1. OI^^T^o^^. 
«t*Jx Sl5K:J:t)7k*<iffS-rS©TM©ffi3E*^ToySo KI5»TShx S£lifeS 
lliftaStt«'fb^^y-s?-*'3*'>A-xX1g^^*g§?Kl 6 0 5 g*^fco % 

\tm^f-^> (TiOa) J-«imLytSSi LT 9. 9 6BS96x 

4 1 



W098092S3 PCr/JP9»00768 

^ttSflSJ^.'i'n^'^A (Zr O,) \z^mLt^m&tbX 1. 5 3fifi%x 
^ttK-lbxX (S n Oa) lc«6©Lfc«Si: tT 7. 5 1S«96> ZrOa/Ti 
0 2*-'^JtttO. iTx T i Oa/ (Z r Oa+S n Oa) *-«'Jt2. 0T?*o^o 
t/b (T i +Z r +S n) /C 1 *-»ultttO. 53T?*oyto 

(b ' ) Xg : (a • ) IgT#?>tiytJSSftJ&'fh^^ A-x 
:^M^^yi(.mm 1 6 0 5 gl- 2 8BS%SScDT v^^TtK 250g.*424 
4g*»2)PLN T i Oa+Z r Oa+S n OaT5MS96*T^&»?LA:o COTK^fK 
* 9 5-9 S^T 1 2l^fflJP7k^»*1fVK -fte^^S4~8 nm®Kfli^^ > 

(c • ) Ig: (b • ) IgT?f|fc»fl5^^ y-il'fb5?^i'3^'>A-i?'|bxX 

(d •) IS: (c *) Xgt?^^Kft©ge'(k'?^^ v-K'(bi?^i'3^'>A-K 
-Ib^X^^^ftyOwS 4 7 0 gJc^f V7*P k-^uT § v 6. 0 g^^iPt^^s ^ 
>f:i-v35«imffi (Ty/'*-7>f h I RA- 4 1 0> ^-^'AV {*) ») 5 0 0 $ 

A-IHbxxl8-^*tty*-rt.6 1 2 8g*«fco c©y*^w*K^«a3ltllfcTx » 
»*1fttVK K^b^^ v-»fl:5?^a^^'-e^-efl;xX«^7KttSIWyOi.2 0 9 
8 g*»yj:o ^&*x/£y*A'ttltB 1. 10 5^lteS13. 3 m P a • s s p H 1 
0. 3 l^ ««Btl 3 7 5 /* s/cnix T i OaK:J«imLytSKtt3. 0B«96> 
Z r OaicjftHty^SBCtiO. 4 6fiS96. S n OaicMliLLy^SBCtt 1 0. 8S 

(e* )Ig: (d • ) Ig-eS&tifcT^* 'JttR-lb^^ v-»'(b':?/i'3* 
'>-^^-S^bx;<^|^*ttS^Sy*-'^ 1 2 0 5. 3 g f^mS'Tx 6. 8 5g. 

'J ^ y:f u ,vr % >l 0. 3g*Siintyi^> n-^ i; _x i^--? -^^^ 
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> ^ / -^PvOi/ 5 6 3 g *f^JSLfco m<!>tiit^ 9 J -^uvOmjtS l . 1 0 4^ 
e-lb^^ v-|8'fhi?^i.3-^>A-®-tbxXJ|#3 n>f Ktt?®— j3^JtiL?g^4 4~ 
8nIns)teK3. 4mPa-SspH (1+1) 7. 50^ S^ffi (1 + 1) 1 
335/»s/cin. Ti 0 af-tft^ L y^SKtt 7 . 4 9fiS%. Z r OzJCJ^IgL 
ytiSKttl. 1 5aS96x S n OaJcftmtAiiiKtt 5. 66fiM96.7K^0. 4 
4fi3967<feo^o 

Stjifi»17 (Kfli^^ v-K-lb-k U T^^-K-ftlxXll^y'/KOiia) 
(a» ) Ig : gg^Sfls^^ > (T i 0, CMLT 2 7. 2afl96^ C 114 3 
2. Oaa%. (!|!|c) S) 5 8 7. 5 g (T i OaKftJ^LT 1 5 

9. 8 g) tg^e-fe 'J'^A (Cea(C0 8)8- 8HaOtLT99. 9 9«M%n 
limfl:^ (*) Si) 6 0. 5 g (C e Oafc^imLT 17. 2g) i* 687. 7 
g*N 3 9 7 h s? t-Jr ■? K*iS**-7:^»-fe''-f'7y-«'7 7X3 fci tJififlsf-^ 
Vtttfll-fe'J ^'AOfi^tl^ig^l 3 3 1. 7g (T i OjKlftStT 1 2. OS 
fi9^^ Ce02K:ft®LT2. 5 8fiS96) ^-f^J^SLfco 
lf#-pfi»Ltt*<?» 6 O'CtTjnSty^^N ?&a)L«*<t) 3 Sfift^SKcDaie 
flSTKm* (XUffl) 9 4 7. 6 gi^Mxx')S^ (045^® (tt) Sia«A 
T-Sn.No. 2.0 0) 462. 9 g*»3inLA:o 

iiiK'lb*§il;ic^!&lSx7:(0^2lDaN (ll;a6lc^lSxX2 5. 5g (0. 21'e 
A/) *»JV^T?a»-(b*Sll*5 2. 2g (0. 5 4*-'i') *^fe*lcJp;ty£„ c:©K 
i5*<i^Tf-«©*^oT (5-1 0^) X ^IixX2 5. 5g (0. 2 1*^) 
*9:v^T?iiKft*^* 5 2. 2g (0. 5 4*^) lcDP;l/to c©«|{c^ 

i|;;^X©SJ)DCiK<3iiM^b***©SlIP=fex 5~ 1 Oi^®SISI*gv^T^tH 7 

(^)1::^X25. 5 g iaiK-fb*^* 5 2. 2g)xi7 
0®^liiJ»2lO*1fn»fc»x g«K:^ISxX2 9. 4 g*»CV^T?ae^*^;Jc6 0. 
2g*»JPLN h-.j^-'H 8lil©^«iJjSJD*ffofeo 

SiSl4fgSlSl5©/::i6^MxX©^in{c J; ») 8 0~ 8 5 "Clctt •)Ki5*<i^T-f 
St?&ai©y::J6Jc: 6 0-7 Ortc (STL/to S£oTRl5SS(4 6 0- 8 5*07?* 
o/to jS2lDl^©jiKfli*^*tSfe)lxX©SJ^ttH20a/S n^-^pJtT? 2. 5 7 

4 3 
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lattliSttiS^b^^ v--k 9 ^'A-:;^xtl-^Jfi*«fK 2 6 3 5 g^^fco ^?>*i 

(TiOa) icg^gL/i^St LT 6. 0 6 S*%. -fe 'J Aj^^iigj-lb-fe 
'Jt^A (CeOa) iz^nLftmSttLX Q. 6 5Sa96. x X^r^ti^-lbx 

(SnOa) ttSmt/taSt tr 2 2. 3 Ofia96> C e Oa/T i Oa^^i'Jt 
ttO. 0 T i Oa/ (C e O2+ S n Oa) ^-fl'ltO. 5T?*ofco*A: 

(T i +C e + S n) /C 1 *-«/Jd:tt 1. 13l?*ofco 

(b" ) 18 : (a» ) xm-cn^tihikm^m^f-^ 9 ^^a-^xh 

^iSTkSSi 1 7 2 6 . 3 « J- 2 8Sa%SS©Ty*-T7k 1 5 1. 5 g x tK 8 
14 2. 4 *SiDLN TiOa+CeOa+Sn 0 aJw^J^ LT SfiS^fe* 
l?Lfco c©*»«*9 5-9 BtJTl 2l^ra2in*^JB*fflK ~i5?«L?S4~ 

(c" ) IS : (b" ) xm-nnizm^t^i^ y-mit-t 9 t^A-s-ibxx^^ 

K©g^ftxv 9 -*ll^«iiilglcT7K«^ 2 0 9 -J h^i'^fflUTSti-* 

y-Wt^± 9 '>A-»^bxx«-&2ktty*-«'7 4 0 0 g*»fco 

iix 4— 8 n mifSb-aySo 

id" ) xm: (c" ) IjgT»A:Stt©K'lb^:? y-K^b-fe 9 '^A-K^lbx 
xig^TkfeyOp 7 4 0 Ogki'f vyn h-->PT$ > 1 0. 0 g'&mtaLtz^^ 
tyiS^Wimm (Ty/<-7>f h I RA - 4 1 On *^*V {*) ») 5 0 0 $ 9 
9 7 vAlcilMtx T^* 9tt©afl5f-^ >-efll-fe 9 ^'A-S 

'lb:^Xia^7lcttV-'ul 0 2 7 7 ^*^iteo c©vOu*|S^|.«ailHCTs 

ffttvx, m^^^ v-eib-fe 9 'fA-gi^bxxig^TKttssvoua 055. 6 « 

^^yto »&ti/ty*/HiJ±B 1. 15 8N«Sffil2. 8inPa-SxPH9. 5 
6n lOOits/cm. Ti 0 ai::«l@ L ^SStt 3 . 4 3SS96n C e 
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0\ t:.»»Lt:mSHtQ. 3 7 fifll9(iN S n 0 a L /tfiStt 1 2 . 

(e» ) IS : (d" ) xm-vn^tihTJi^ii 'J ftS-fb^ ^ i'-iS-fb-fe 9 

®>lb^^X^^7kttiilSv*-'H 0 9 7. 6 &fcffii$T> m5e7. 2 g . v 7* 

^1^5 8 5 «*f^J*Lfco ^^tifc-?' --'I'VOHiltBl. 10 4xl|fiffi3. 0 
mP a • s . m^^^ >-Wtit± 9 f a -Kftx Xtg^n u >f kj&? CD 
S4~8nin. pH (1+1) 7. 34x mmSt (1+1) 1355/is/cin. 
T i 02(^l$imL/tSM»6. 3 8SS96. C e 0,(c^mty::M(j: 0. BOS 
S n O, 2 3. 4 3S396. *^0. 4 3BS96T&-0 

»i!l«fl8 (RflS^^ i^-S-fc-k 9 !>A-»flix>Ci|^v*A.©ig») 
(a" ) Xig : Egifi'lb^:? > (T i Oa (c^SLT 2 7. 2B»96. C 1 tt 3 
2. OaS%. tti[->^7 (») SS) 5 8 7. 5 g (T i OatcgllELT 1 5 
9. 8 g) tmWi-ii 9 ^-^ (C e , (C 08)a* SHaO^ tT 9 g. 9 gfiJi96x 
R^-lb^ («) «) 12 1. Og (CeOa K:«6ir.tT3 4. As) i7K 6 2 3. 
2 g*x 3 9-7 h -»K0 s? + -Jr -/ K^i**7>^S*'^'vy^7 7X3 (ci Jja-fb^ 
^ >t*Hb-k 9 '>A©S^«l*ig«E 1 3 3 1. 7g (T i 0 aK:«i3g[Lr 1 2 . 0 
SS%x C e 0,{clftltLT2. 5 8SS96) *#jSLA:o Z.<0:^i!^m^if y 

Wtibji^miif. (xmm) 3 5 s. og^:^Bxx»^ (Ojs^is («) 

AT-Sn.No. 2 0 0) 1 9 0. Og*«JPLfco 

aiil'(b;4c$l:«c^^]SxXcDiSft](;i:x »CibK:3il'fb7lc^7K 3 5. 8g (0. 3 
7*^>') ^ftV^T^gxXie. Og (0. 1 6*>'i') *^fe>^rK^^^^o 5S*< 
i^7-rs©'&^oT (5~ 1 0^) X jai8'fb*^7K3 5. 8g (0. 3 ?*-'»') 
*»[V»T^JlxX 1 9. Og (0. 1 6*>'^) ^^^im^tzo CO^UcaiK-ib 
;4(^;jc(D^jin(cSg< ^SxX©jS2lD«x 5-1 0^®iS{99«fiv^T^iM omUk 

• 4 5 
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SJEt4|gJftKi5<oysj6^Jl;:^X®«JPK:J:») 8 0~8 5 "CCtt •^SlS*<i»T■^- 
-5 i?&a)<©fc»i>K: 6 0~7 0"C{c:«TL/to «toTSSSKtt6 0- 8 5*CTfe 
ofco Sinl^CDiie^b*^*«!:^M^:^*©iiJ^ttH20 2/S n^^PitT 2. 3 1 

ttiSSttSflif^^ ^--fe 'j 1 7 8 0 g*^fco Sfe^nyt 

Mfi%^ K^b-k 9 ^FASKtt 1. 9 3SS96^ S'fbxXSStt 1 3. 5 SSSMs 
C e Oa/T i Oa^-'ulttt 0. 1 1?. T i O 2/ ( C e O ,+ S n O a) ^fvit 1. 
OT?*-:.^. (Ti+Ce + Sn) /CI ^^wjttt 0. 7 BTfe-^yto 

(b- ) Xg: (a- ) XjglfS&n/tltSttm'lb^^ ^'--k 9 !>i.-xXlg 
^ISTkSftl 7 8 0 2 &aS96SK©T v*-r* 2 59y^*6661g 
T i O2+C e 0,+ S n 02K:lilSLT5aS%*T7#»?tyi:o d®* 
9 5~ 9 8TCT? 1 2^^J07k^»*ftVXs -JJ^iB^^g 4~ 8 n in©S!-(b^ 

{c» ) lig: (b» ) xe-e^fclUb^^ ^'-K'fb-fc 'J 

f-^' i^-»ft-k9 <'A-©'(bxXg^*ftyOi.8 4 0 0 g^^fco m^ffiStS® 
aoSJ-.tSKIb^rJ' y-K-fb-k 9 '>A-K'(bxX5g-^3TJ^ KiE^®-jJ;!a?S 
(4 4— 8 n mVi>r>ito 

(d")xg: (C-) xm'vnitwiVE<DWtit^^^y-m^±')^j^-mib:^ 

X«^*tfeyOi. 8 4 0 0 « K >f V y n f^i^r ^ y 2 7 . 0 fir *«lD L ^ T 9 

ttJcLfc^. MKifi^«ia^gKT*» 2 0 9 7 h v^TSii-^*-sti 

■k 9 '>/^-efls:^X«^7ktty*-'i' 7 0 0 Og^^ysio z.(Dy'jut:^^ 7i^>^^m 
H (TV/<-7'f h I R A - 4 1 Ox */P*V (*) S) 5 0 0 $ 9 9 y f ^i'* 
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^ U !>A-iHbxXil^*ttyOi. 8 0 5 0 g^^fco ccDy*^!'*®^ 

«y^ 3 3 0 7 g*»yto ^^n/tyOHitbS 1. 128>«!iK10. 5mPa 
• s. PH 9. 3 5n mM 7 90Ms/cm^ TiOa U:«llLtyi:SStt 4. 
1 imm%. C e Oalc^^L^SStt 1. 0 2S^96^ S n 0,(c)^@L/::SS[ 
tt 7. 1 4fiS%-Cfeoyto 

(e" ) 18 : (d- ) Xg-C?i&nfcT4.* 'JfeK-fb^^ v-KflS-fe 9 t'i^ 
-»'lbxXtg^*tt««y'-«'l 3 2 7. 5 «K:a#Tx SSee. 85gx5?^ 
y T'n fypT $ V 1 0. 3 ^*§^Pt/^:^^ ^-^ 'J - ji'^jK U-^ -^fflV^T 

-'uy'-«'5 5 0 «*f^aUfco ^'>' -^yOKiitfil. 1 0 2x Ift-fb^ 

^ v-»'lb"k';^^i^-»'fbxXi|^3n>f KtaL?©-»tt?S«:4~8nm^ «6 
K2. 7mPa-s> pH(1 + 1) 7. 22^ ( 1+ 1 ) 1 4 1 5 s 

/cm. T i OalwJft^tfcSkli 11.2 lfiS%N C e 0 ,i::ftlt t /sSKJi 
2. 4 iaS%. S n Oaicm^Uy^SStt 1 6. 88S§%n;!K^0. 4 8£M 

»ifi0!ig (R^b^^^-R-lb-feU <»A-efl;xX«^y-^Koai«) 
(a - ) I8:Mfl;f^^ V (T i 0, K:»©LT2 7. 2fiS%. C 1 tt3 
2. Ofia96x (#) ») 5 8 7. 5 g (T i Oafcift^tTl 5 

9. 8g) t^m-t^J^M, (Ce2(C0 8)8-8H20iLT9 9. 9 9mm%. 
mn^^ (ft) S) 6 0. 5 g (C e OaCtftltLT 17. 2 «) i* 6 8 7. 7 
g*N 3 U •? h -'KO i? t -i^ 7 h^^§**5:^S"b'"f7 7*^7 7X3 Ct Ijifi'lb^^ 
i^ififli-feV ^rA©S^%*»f8[l 3 3 1. 7g (T i OaKifiimLT 1 2. OS 
a96s C e 02K:«lStT2. 5 8aS96) *f^«Lfco 

*<f> 3 5aS96iiS©iiKfli*ai* (I^ffi) 19 4. Sgt^S^X)©^ (ilj 
(ft) iSig^AT-S N 0. 2 0 0) 9 5. OsimMLito 

4 7 
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0*-'^) *^ JJjV^T^SxX 1 9. Off (0. 1 6*^^) '^Wi^ i^in^ito C© 
RJS«<«7f «©*^oT (5- 1 0^) X iilHb'7KIII*3 8. 9ff(0. 4 0 
^yi') 9jVxt?^B;^;C 1 9. Qg (0. 1 6*>'^) ^•^''ricinx/io C®^ 
{CagK'(b7K^7K©iSiD{c^< ^lxX(D^in«>x 5-1 0:»©^ll«'M«->T^tf 
5 0«l*)ii-r»l-J:»)x (iSK-ftiTK^^S 8. 9gt^llxX19. 0ff)X5 

'CCtt»3SJS*<«7-^-'6t}^aJ©fcJi>lc 6 0-7 O'CKfiTtyto ttoTRSS 
Ktt6 0- 8 5 t:T?*r>fco «lnl^©5ilHb***i^JR:^X©SiJ^ttH20 2/ 
S n^Ji^itl!2. 5 0-C*o/!:o aaK-lbTk^Tki^M^Xo^jDJcS tytl^P^tt 
1. Q^m-nib-yito ncfcx RJSJc J:*)7k*<llfgt'5®-Ciia®«l3t*iToyto 
EJS«T«x SEIIfeS58«:fiSttlS'fh^^ >--fe «J '> - x >C^^J!a*«»[ i 6 

f-^ >'«^ttKfl;f-^ > (TiOa) KSlJlLytaiKt tT9. 8 7S«%N -feij 
-^A^^timb-fe 'j t'-t^ (CeOa) IcSl^t/iSKi tT 1. 0 7H«96x 
JiS^iiSflSxX (SnOa) icgliEL/sSSt LT 7. 4 9fia%x CeOa/T 
i Oa^-^'Jttt 0. 0 5t?^ T i Oa/ (C e Oa+ S n Oa) 2. OTfco 

fco *y£ (Ti+Ce + Sn) /Cl-t^i^JtttO. 5 7T*ofeo 

(b" ) XS: (a" ) X8T7li&nfc«Sttia'fl;^^>--t 9 a-xjCJI 
^ia*»«[l 6 1 0gK2 8fia96«IK©Ty*-T7k 2 50ffN*4074g 
^j^Jnts T i Oa+C e O2+ S n Oafc«|^tT 5MS96tT??&»?t^o C©* 
SiK* 9 5- 9 8t;i? 1 2l^rajn*3^»*ftVK -&«t?S 4- 8 n mcK-fb^ 

(c» ) Ig: (b" ) XjeTSfeKfli^^ v-Kfls-k 9 ^»A-«^bxXt|^ 
3n>f K©amtt:^7 9 -*IS^«aS@CT*» 2 0 9 7 h ^J'^ffl V»TSti- 

a*-*s»©ii#*jg»3igL. aii<£SM®*ft?i^i^*N »ii$*x Kfe©s^b 
y-mit-t 9 '>A-i^>(b;<.xti^2kttvop 5 4 0 0 g^^yso ^^^saig-p 

illSUfclSflif^^ y-K<b-fe 9 '>i.-SHbxXlg^3 n>f K«[?©-ft«L?iSttx 
4— 8 n im?*o/to 

4 8 
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(d") ig: (c") Ie1?^A:Kft(oe^bf^^ >-e^b-fe u '^A-K-fbx 

Xil^*tty^u 5 4 0 0 gK^ v:^a h-^bT 5^6. 0 «*tS2lBLfc^> IS>f 

h I R A- 4 1 0. :*-^*v m) m) 5 o o $ v «; 
v^^ ffi-ib^^ v-K-ib-fe 9 !>-t.-e^b^x^|^*ttsey'<'^2 0 5 6 g*»/to 

^&nyi:y*^l4H:Sl. 135>«iK10. 3inPa-SxpH9. 3KS« 
ffi975Ms/cins Ti O aCjftmL^SlKtt 7. 5 SfiS^x C e 0 ^K^M 
L/£SSttO. 8 2fiS96^ S n OaCSIiELyiSStt 5. 7 3fia96T&oA:o 

(e" ) IS : (d» ) X!@-e^e>n/£T>'i'* 'J ftS-fb^ ^ > -S-fb-fe 
-Kfllxx-4|#7kttg»y'^H 2 1 4. 5 gJcft#T. ffi5K6. 85gs i?>f 
yT^tJ f-»uT 5^10. 3 «*»JlPty!:«N n-^ 9 U-^ V^T 

-«'y*^i' 5 5 3 g'&f^mLfto m^tif^jt 9 J -^wy'^Ptttbtt 1. 1 0 4n K-fb^ 
^ V-^-lb-fe 9 T> A-K-ftlxX^g^n Kl&?©-J>:&?Stt 4~ 8 n ife. 
ffi2. 9inPa-s^pH(l+l) 7. 33n ( 1 + 1) 1 4 3 5 ms 

/cm. T i 0,ic«l3iL^fiS» 1 6. 3 3S39(>x C e OaicijliEt^SStt 
1. 7 7Sfi%x S n OaiclllllLL^Mtt 1 2. 3 9Sfi9^x 0 . 4 1Sfi 

SjiH:l40!! 1 (K'lb^^ ^ > > ^ y -^y'^i'Cilii) 
raia-fb^^ y (T i 0,lc:|ft^LT2 7. 2fiS%xCU4 3 2. 0«»96x ft 
tL'yf- rf if 7. (») 5 8 7. 5 g (T i OaJc«6StT 15 9. 8 g) i*2 
608.5g%x 3 9-? F + v 7.'^^^.'<v-f fi^-? v 7.::i\^h 

•JSft^^ v*«§«[3 1 9 6 g (T i OafcMlSttTS. *f^J^L 

/to 

2 8fia9()SS©Ty*^T* 5 0 g xSiit##T?jl#L 

4~8nin©i!'Jbf-^y=iti>f K©S^(t:x7 9-*^fco 
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vOi^ h-jr-* 6 2 0 g^^yiio #5>n/S!>*7 h'ir- + *7k 2576gC 
^ik^c-dryi^. >f y f^uT 5 > 8. 0 g=&SJPL. r>'U* 'J tti Lfc^. Pi 
>f y5Hl§5mfli (ry^-v'-T-f h I R A - 4 1 0^ tJUify m) M) 2 0 0 5 
9 'J 7 h fi'i^ibi^i} y J^izMiSLL^ y n^i) Dttojg'fbf^^ y7ktty*-'^3 8 9 0 
gS^fco Cl©y*<>P*n-:^ »J -KT«ETx T 
/i^* •J«fe»'lb^^ >7KftSffly*>H 0 7 Og^S/ho #?>tifcyOn:iii«5T. S 
Hi? 12. 1 i^'f y/n f^uT 5 y 2 6. 1 g «-^2in n ij 

-^^V^T^JETn > / -^'U 2 5 7 h>'P«-^>f? t!SiPL«*<t>7k 

7 5. 2 g*4^JftLfeo ^5»tiy!:> ^ y -^i^y-O'titfca 0. 9 7 0Nmb^^y 
4~ 8 nm^ IKK 4. SmPa-s^pHd+l) 8. 9 
8> m^S 1 6 0 0 ^ s/c T i 0,2 0. 2fiM96.;lc^3. 4SS96-?4^ 

Sig^H-gcDS^y'/Ki. yOK0)K^TJ±SSO3ti>f Kfe*Mt5*<> 

»iiJi:««! l©y*^P*T7";'5r-^-K:T**7X!R±tS|g©^j^jST3— f ^ v 
^L. 1 5 Ot:T?lfejlLyi^> cmcUVMIiSgOHD- 3 2 0 CM kir-if 

V^fe© (t-iSij^SeWfettt-Sfe©) tt xg]T^ ^fl;©'4NSl^t>©*OqiT?^L 



wo 98/39253 



PCT/JP98/00768 



m. 1 









o 




o 




o 




o 




o 




o 




o 




o 




o 


SfiitftM 1 


X 



I I 

9 9 

— 0-T»-0-Sn-0— 

0 o 

1 I 



I I I 

9 9 9 

— 0-Ti-o-Zr-O-Sn-O— • 

0 O 6 

1 I I 



I 

o 



1 

o 



— O-Ti-O-Ce- 

0 O 

1 I 



I 

9 

-Sn-O— 

O 
I 



5 1 



wo 98/39253 



PCT/JP98/00768 



VT'ttOHD- 3 2 OM (ORC (*) S) *fi!ffltfco fe^tHiTC- 1 8 0 



^2 







UVJB^flif 


M«Sk©Y I^t©gg^b 






S^Siiffc 3 O^Sa^ 6 O^fiji^ 


fi]fiiq2 


33. 37 


-44.53 -39.54 -40.62 




30. 30 


25. 27 32. 38 34. 17 



=&^cKS:5lfi]) <^>(bL/io c®^Ht4i?'(b^^ v-®'(b:j^xs^vOp4> 
TT i A<4flii*>fc> 2fl6{-S7C$tiytfc©i*^fe>n-5o 

Y lffi©|g'fb*<^tt < X B«-pt>fe©gg^bt4tt*^o yto ctit±»'lbs^>i'3 
JGi6^©^Alic<): OT i © 4ti;^& 2fiii^©S7C]&<jl|)^;Scti^l>©^%;i ^n'So 
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IIJSWI 1 

« r - ^9 > K+ J'T'o f-n. h "J j« h + ^^s/? ^ 1 0 5. 3B«aB*iP;i^ $S 
* 5~ 1 0*Ct«-&. a»t 0. 0 1«3£®«[»3 6. 8««®* 31^0 

^ i'-S'(b:^XJ|'^> 9 J -n^^/A^ (T i O2+S n OatMtfeSKli 3 0. 
5SS%) 3 9 7. SfittaJs :^f--«'"fetiy ^i/:/6 SaaaUN MCS-fb^t LT 

T'o h ij f + ->>v v©aB^Jp*^»« 142. IMffiCin;?.. 

HiS^iJ 2 

-5 r - 'J K+ S/T'n h-^p h »J > h + 7 y 1 0 5 . 3fiSaB*Jni. iftil 

* 5- 1 ortft-^. a}!|tLtt*<e. 0. oi«s®iai83 6. 8Sftau*3i^ra 

K + i'i/v y®SP^llD7k^S?igj*^A:o o^jCBUiS®Mji««J 2 T^^S^bf^ 
^ i'-Kfls:^Xig^> ^/ -A^yOw (Ti 0 a+ S n 0 atSI^ LfcM(4 3 0 . 
%mm%) 3 9 7. SSfiffix :/f-4.-fen VA/^ 6 SMSfiUs MJcg^bSHi LT 
T-»v| -'^AT-k^-'PT-k 4. 2aSaJ*N m^Lhr-iT^) i/K+y 

7^x1 t-A. h «J > h + >®6P3^iD7k^»'gl 14 2. laSBBt-to^x 

liji^3 

5.5^7 V 7 7. 9Ba®*lo^N «[S* 5- 1 0*CtJ:fi5-&> fij«|iL«*< 

5 3 
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€)0. 0 lfi3S<Ofill3 6. 8a«»* 3l^ffll?«TLyto j«Ti^T»> 0. 5 

^ / -juv'ju (T i O2+ S n Oalc^SEL/iiiKtt 3 0. 
m%) 3 9 7. 8M«aJ> ^'^-rt'-feTi v^ys SSa®. MJ-S-fbaOi LTT^u 

■v^^^ 7 ^:^^-7-«^ft^fc**7Xl{®SSK:^ Bdi^Lfc Am^C®^■r 
-5 r •> K+S^yn h "J > K+->>5 y 7 4. 2fi«aJ*>J:0f r 
'>V'¥'yzr^\i'ju/^A.i?/ h^i^i^7>3 1. 1 SfiS*lnitx 5 1 

(T i Oa+SnOatcmUL^ASttS d. 5Sfi96) 3 9 7. 8fiSep^ 

4. 2aaffi*x t3JEt/£ r K+s^yTi tvi^ h <J > h + -y-y^ yi: r - 

^•J -y K+ i'T'n h*<»P> f-^Pi^^ h+ f i^^ y©ffl^llD*^»«l 1 4 2. ISa 

HiSf^J 5 

S r - >j K + •:/7'n tvu h D > h + i/ 5 y 3 7 . 1 BaaPs r - ^ 'J > K 
+ •VT'n b*^> h + yy^y 3 7. lfiaffi*J J:Cf-f 1 7i h + 

^2 3. 7aagB*2iD^x JKM* 5~ 1 ot;i^«^x in«!'u<£*<fe. 0. 0 i^as 

®«»3 6. 8Sa»*3l^ra-e«Tt/to «T«^7tftx 0. 51^rafi»*^TV^^ 
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a©Si&«»J2-e»yii8fl;^^ -^i,y-^i, (T i O2+S n O 

2(-^ltL^iiS{i 3 0. 5Sfi96) 3 9 7. SSfiBSix 7 ^^w-fc^j v 6 53 

itL/i r -if 'J •> K+ i^yn f>P h ij > h + r -^U Y^'yfn f 

h + ^s^v Vi-r Htj^ K + >©S»JP*^j»%l 1 34.7 

«r-/9 J'K+i/yn ij> h + >->7:/l 0 5. 3«fiBll^•iD^^ %S 
«5~1 Ortc^^x S#L%;^& 0. 0 li^JScD^es 6. 8MS$3i^ia 
T?«Ttfco jST^TSfcx 0. 5I^M»»*^tVK r-^^'J i^K+ i/yn f-«.h 

^ i'-K'Ibi^^wn A-e'fl:x;<1g^> / -.>PvVu (T i O3+ Z r 0 a+ S 
n 0 alc^lSELytSStt 3 0. 5aS%) 3 9 7 . SSaBB. 7 ^-'p-fe n v yuy 6 

idig L r - 'J ^K+s^^o f/uf y> h + v i'eoap^llD^^JiPJSl 1 4 2. 

* r - K+ i^y o f^j. h 1; > h + > 7 :^ 1 0 5 . 3aMffi*2lP;lx «iS 
^5~1 O'Cic^'&x fij^L«;;&<& 0. 0 ljSS©i!3iS3 6. 8BftaB«3l^ffl 

^ A-U-fbxx'^g^y ^ J -juy'ju (T i 0 2+ Z r 0 2+ S 

n 0 2lc^»L 3 0. 5BS%) 3 9 7. 8 fiSSB. 7'^ A'-fe n y 6 
5fiS»N MKlUhaflt LrT-»P5 ^'>i»r-fe^-«'T-fe 4. 2fiMfiB*x 

aaaufc r -^^ V V'¥ y:fu b*^ h M F + i'i'^ y©ail^lin*^>»% 1 4 2. 
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mmms 

^ ;f- ^ 7 ^ X ^ - 7 - * (i ;t *' 7 X S ® g S K X ii L A J« ^ a ^ t 

h + ->->7 > 7 7. 9fiSgB=£-lin^N 5~ 1 OtJcft-^^ mWLtii,< 

%,0. 0 lffi3£<DJfiK3 6. SfiSaP* Sl^fflTSTtySo iSTi^T^. 0. 5 

^ :^-||'lbS^-'i'3-T>A-Kfl:xX«^^ 9 J -A^v'n^ (T i Oa+Z r O2+S 
n Oalc^gtysfiStt 3 0. 5aS96) 3 9 7. 8 aSSiN 7 ^ -'I'-fe ^ v -'u^' 6 

:?x:^--7-*«i^y::**7xi{(DgS(c. BijaiLyt AJ^^^c^^■r 
'6 r 9 *y K+ i'T'o f-'i' F U > h + i'S^ V V 7 4. 2afi»*J J: O^r -^0 
K+f^tJ f^u;« h + 5/5-5^3 1. lBafiB*lP;tx «[fi* 5~ 1 

0"CK:«-&x a»Utt*<& 0. 0 1«je©l&»3 6. saSffl* 3I^Si?«Tt 

i/>7V74. 2SSaii:feJ:0fr-:?''; bVp> h + ^i/^ 

^ y-K'(bs?-'i'3^<?A-»flix;<«^/ -<>i/y*<«/ (T i Oa+Z r Oa+S 
n OaK»3S[bA:fiffitt3 0. 5fiS!«) 3 9 7. 8fiS»x 7'f^>'«'-k n v -'UT' 6 
SSSBBn MCgflsSIt LTT/PS -T>AT-kf-<n'T-k F * - h 4. 2MSB*x 

il34L/i: T -rJ^y > K+ -yT^n h'^u h »J h + •> •> 7 r -:i^'J 'y K+ 

f^u^^^p-j/^ h + >->7y©fiB^Jp*3^j»t)l 4 2. IttSfiBCUj^, + 
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* T 9 y K+ i'yn h 9 > h + •> > 3 7 . 1 mmB. r-m V Y 

+ k*7P> h + i'* 3 7. ia«SS5*J J:Of-r h -7 x h + •> > 

7^2 3. 7fiSBP«-J)n^> 5~ 1 0 tJKffi-^x g*#L<£*<t> 0. OlS 

S©iae36. 8Sfi®* 3I^^T??SITL/io ^BTi^T^x 0. 5I^K®«i«-ff 
irK r 9 K+ s^yo h 9 > h + V r 9 
/f-A^'J/^ V'^'y'y^ y*JJ:Ofx > 7X h + -ys^? v®®^lP*i^»«I*^fco 

/-^uy'A. (T i O2+Z r O2+S n Oa{-»mbfciSKt±3 0. 5fi«%) 3 9 
7. 8BS«Sn y ^1.7' 6 SSSaUs MKiUb^t LXTtx^l J.r 

•fe^^PT-fe f:^.- h 4. 2fiSSB*N il2Lyt r -:?'9 -^^ K+ '>:fn \^a^ Y 9 > 
h + S' V? y> T -^9 •> K+ S'T'n f/l/j» ^-tt/i;> h + i' S/^ i'fc J:OfT h V 

X h + '/S/7y©»^iP*^»«jl 3 4. 7afi»K:2)P;l> +^^Jc:aH!|i t fcS^T 

UMi^l 1 

*r-;^9 K+ i/yn h-^P h 9> Y > > 7 1 0 5. 3fiaffi*lfl^> 

« 5~ 1 0'C(ciSl-&. Sf!i'L«L3b<& 0. 0 l^}S®JSil3 6. SfiSBIS^Si^^ 

TtBTLfco «T»Ttfex 0. 5I^Sia#*^TVK r 9 K+ s^y u f -»i. b 

^ V-K-fb-fc 9 A-S-fcxXtl^^ >^ / -^I/VOp (T i O3+C e O2+ S n 0 
aJi:«imUT30. 5fi«%) 3 9 7. SfiSSs ^'f-^-k p v ^i-y 6 5 fiSSx 
MCg-fcaii LTT-fU^ AT-fe^^PT-fc h 4. 2 fiSffi*a3ia L A: r 

-^i) y V^ yyu b-yu F 9 J* h + 5^ >©©^ln*^j»«[| 14 2. 1 BfiO! 
Jcln;?.> +3^lcfi»Lfc». ^ai*^ToT3-x-r v^«*f^SUfco 

1 2 

^7 ^x^-7-*{iA/^:*•7:^it©SSt^ HUi^ L A)^:»{c^^■r 
Sr-^9 •> K+i/T'n b-yph 9> h + '^s^^y 1 0 5. 3SMiaj*ip^> mm 

TiRTLfco j^iT»T«^ 0. 5I^Sfi«'*^TV^^ r -^9 K+'y-Za b-yp h 

5 7 
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9 i'^K'fc-fe 9 ^ / -n,VAf (T i O a+ C e O ,+ S n 0 

2{cg^mtT3 0. 5SS%) 3 9 7. 8SS^^ ^'^A'-feo v>u7'6 SMfiaix 

vY^'y-f^y£A,\- »M ^ + v©fi|J^Jn*^»«B) 1 4 2. ISfiais 
KjDitN +^<ca«'Lfcfibx ^iB*^Tor=i-x-f y^««^^Stfco 

\ 3 

X h + y 7 7. gfiSffl'fciP;!. 5~ 1 Ot;c«-&^ a#Ltt*<fe> 

0. 0 1«J£®mil3 6. 8SSI»%3l^raT«Ttfco «T«7!feN 0. 51^ 

-Ig-lb-k 'J A-e>(bxXg^> -.^uv'^p (TiOa+CeOa+Sn 0 al-^ 
S^LTSO. 5Sa%) 3 9 7. SBSSBn 7*^-»p-fen y 6 5fiSSB^ 

g^bai^: LTT^p§ -!> AT-fe^^T-fe h;?.- h 2. eaaffix aia^»T>* 

ili&{»J 1 4 

« r - 9 > b*^i/ h g > h + y 7 > 7 4 . 2 fiSaHfetf r - 'J 

K+ifT'ti tr^i.> h + j^e/v y 3 1. iaaap*JpAx iKfiife 5-10 

rtfil^x a«'L<t*<?. 0. 0 ljS^©liiS 3 6. 8MfieiJ^ 3I^STfSTL^o 

»fco oirca3JE©S{j&«ai8Tf^y!:K'(b^^ >-Wt^±*) !>A-iHhx>:«^> 

^/--«/yOu (T i O2+C e Oa+Sn 03J-8I^LT3 0. 53396) 3 9 7. 

5 8 
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1 4 2. lSfiffitllll;l. +^{cfi«iL/i^N ^m^'n^xa-y- ^ 
|gilg«^ 1 5 

-5 r 'J > b*^p V h'^ y yy > 3 1 . 1 B§§|i^ r 9 •> K 

2 3. 7BfiaB*in^. SKS* 5~ 1 O'ClcS^. L<S*<t. 0. 0 1M^«D 
r -^9 K+ s^:/n e/u Y ^ ;^ l"¥ i^y >^ r -^9 V'^ yfn h'/uy ^ 
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